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- CONCERNING VEGETABLE SUBSTANCES: * 


INTRODUCTION. - 


HE mineral bodies upon which we have 
hitherto treated, poſſeſs no life, or vital 


principle, properly ſpeaking ; neither do they 
exhibit any phenomena dependant upon inter- 
nal organization. The cryſtallization affected 
5 by ſubſtances of this kingdom, appears to be 
exccedingly different from the organization of 
Vox. III. > living 


a. | General Account 1 


living beings. It produces no wi tage to 
the individual; and at moſt ſerves only 10 prove 43 
the great harmony of nature, which marks its 15 
ſeveral productions with conſtant and inva - + 
riable forms. But the organization of vege- 
table and animal beings diſpoſes thoſe bodies 
in ſuch a manner as is reſpectively the moſt 
proper to accompliſh the two final purpoſes, of 
nature; namely the ſubſiſtence. and we: 4 
tion of the individual,* _ .. 

It cannot be denied that bs. are . 
dued with a principle of irritability, which de- 6 
velops in them both ſenſation and motion: 
the motion is ſo evident in certain plants, that 
it may be produced at pleaſure, as in the ſenſi: 
ti ve plant, the ſtamina of the opuntia, &c, The 
plants which follow the courſe of the ſun; thoſe, 
which in hot-houſes incline towards the aper- 
tures that admit the light; other plants which 
contract and ſhut up by the punc in 
ſect; thoſe whoſe roots turn out > of their. direct 3 
or original courſe to plunge themſelves into a 
favourable ſoil, or water have not theſe ac 885 a 


1 270 80 en of een which . be com-, by 
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For the Alpen of theſe principles,” ſhe 14 Theſe"! 
fur V Analyſe Vegetal; ſupported at ech of OY, 
N ſcholar and friend, 191 iche Hg ill 
8 5 pared 
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pared to the ſenſibility of animals? The dif. 
ference of the ſecretions in various organs, 
ſuppoſes a un oa in the ef of cn a 


reſpective part. 
* iorededion of vegetables ts effected 


in the ſame manner as that of animals; and 
modern botaniſts have ſupported the compa. 
riſon between theſe two functions in t the mole | 


happy and concluſive manner. 


Vegetables are nouriſhed with air in ag 4 


ſame manner as inſects. This aliment is even 


of indiſpenſable neceſſity, for without it the 
plant at laſt periſhes; though the air which 
this order of beings requires, is neither of rhe 5 


ſame purity nor of the ſame kind. 


The great difference which exiſts between 
vegetables and animals is, that the latter in ge- 
neral are capable of conveying themſelves from 
place to place, in ſearch of nouriſhment; ' 
whereas vegetables, being fixed in the ſame 
place, are obliged to take up in their own vi- 


cinity all ſuch matters as are capable of nou. 

riſhing them: and nature has provided them 
with leaves, to extract from the atmaſphere the 
air and water of which they have need; while 
their roots. extend to a diſtance in the earth, to 
take firm hold, as well a as 10 receive _ nu- 
tritive W 5 


— 


. 1 


4 5 General leu of 
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ny we. 8 more minutely to the character 
of. animals, we ſhall-perceive that nature de- 
ſcends by imperceptible degrees from animals 
of the moſt complicated organization to vege- | 
tables; and we ſhall find it difficult to deter- 
mine where one kingdom terminates, and the 
other begins. Chemical analyſis is capable « of 
marking the limits between theſe kingdoms i in 
an imperfect manner. For a long time it was 
pretended that animal ſubſtances poſſeſſed the 
exclufive property of affording ammoniac, or 
the volatile alkali; but it is at preſent well 
known that certain plants likewiſe. afford it. 
We may in ſtrifineſs conſider a vegetable a8 a 
being that participates in the laws of animal life, 
but in a leſs degree than the animal itſelf. 

The difference which has been eſtabliſhed 
between the vegetable and the mineral king- 

doms, is much more ſtriking. . We may con- 
ſider this laſt as a. maſs deprived. of organiza- 
tion, and almoſt. in an elementary ſtate ; receiv- 
ing no modifications or changes but by the 
impreſſion of external objects; capable of en- 
tering into combinations; of changing its na- 

ture; and of re- appearing, or being reproduced 
with its original properties, at the pleaſure of 
the chemiſt; The other kingdom, on the con- 
trary, being endued with a particular life, which 
| inceſſantly | 
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inceſſantly modifies the impreſſion of external 
objects, decompoſing them, and changing their 
nature, exhibits to us a ſeries of functions re- 
gular throughout, andalmoſt all of them inex. 
plicable; and when the chemiſt has ſucceeded 
in depriving theſe bodies of their organization, E: 
and ſeparating their principles, he finds it be= 
yond his power to reproduce it by any re- union 
of the ſame principles. | 

In the mineral kingdom, we are juſtified in 
referring all the phenomena to the action of ex- 
ternal bodies; and forces purely phyſical, or the 
ſimple laws of affinity, afford deductions ſufi- 
cient to account for all its metamorphoſes. In 
the vegetable kingdom, on the contrary, we 
are compelled to acknowledge an internal force 
which performs every thing, governs all the 
proceſſes, and ſubjects to its deſigns thoſe 
agents which have an abſolute empire over r the : 
mineral Kingdom. 

The mineral poſſeſſes no evident life, no pe- 
riod which may be conſidered as the term of its 
perfection; becauſe irs various ſtates are always 
relative to the purpoſes to which we intend to 
apply i it, It does not appear either to grow or 
to be reproduced: at moſt it changes its form, 
but never by any internal determination; this 
is always the mere phyſical effect of the action 
of ESforial objects. In thoſe caſes wherein the 
ES mineral 


* 


mineral exhibits marks of increaſe or | 
tion, it is by the ſucceſſive application of ü- 

lar materials worn and tranſported by the wu. 
ters. In theſe apparent vegetations we per- 
ceive neither elaboration nor deſign: the law 
of affinities ever preſides in theſe arrangements; 

ang this law is the law of bodies void of life. 

It is not therefore ſurpriſing that the che- 
mical analyſis ſhould have made leſs progreſe 
in the vegetable than in the mitieral king- 
dom, for it becomes more diſſicult in propor. 
tion as the functions are complicated; and in 
the vegetable kingdom the conſtituent parts 

Tz are more numerous, at the ſame time that they 
are leſs cafily diſtinguiſhed by chara@eriftic 
properties ; and the methods of analyſis hi. 
therto employed are all imperfect; not to 
mention that the proceedings of chemiſts have 
likewiſe been een, 1 an eee 


. 


— ES == ——= — . 
— — 
— A xr PAD vn}, w . A Es At 


principle. 
All plants have hitherto been analyſes Either 


by fire or by menſtroums. The firſt of theſe 
methods is very uncertain; for the action of 
fire decompoſes combined bodies, alters their 
principles, forms new bodies by the combina- 
tion of theſe ſeparate elements, and extracts 
: nearly the ſame principles from very different 
L ſubſtances, Long N has neun the im. 
| e 


— 


perfection of this ds; Meſſrs. Dodart, 
Baqurdelin, Tournefort, and Boulduc, bave dif- 
. _ . tilled more than fourteen hundred plants; and 
| it was from the reſults oſ fo extenfive a work 
that Homberg deduced ſufficient reaſons to 
conelude that this method is erroneous. As a 
proof of his aſſertion, he quotes the analyſis of 
cabbage and hemloc, which afforded 2 para 
Principles by diſtillation. 
.. The: method by menſtruums iS WEL HY 
| more accurate, becauſe it does not change the 
nature of the products: it has been even of 
greater advantage to medicine, by affording n 
methods of ſeparating the medicinal principle 
from certain vegetables. It has alſo afforded 
its aſſiſtance. to extract other principles in all 
- their purity, which are uſeful in the arts, or for 
the purpoſes of life; and it has given us more 
inſtruction concerning the nature of vegetable 
principles. But we cannot confine ourfelves to 
this fingle method in the analyſis of plants; and 
= a' conſiderable ſhare of genius is required in 
= _ the chemift, to vary his proceſs according to 
the nature of the vegetable, and the character 
of the principle he is defirous of extracting. 
A reproach of conſiderable weight may be 
urged againſt moſt of the chemiſts who have 
. HF written upon the vegetable analyſis; it is, that 
inn ” : E they 


the proceſſes neceſſary to be known in extra 


* 


they have followed naw in their proceed= 
ings, nor attended to any regular diſtribution 
of the facts. They have confined themſelves to 
indicate proceſſes for extracting ſuch: or ſuch 


any ſyſtem founded either on the methods of 
D unh nature of the products, or on 
rocerdings followed by nature in its ow n 
operations. I confeſs chat, if a diſquiſition on 


ing the ſeveral ſubſtances, the ſyſtem of order 
and of method which I propoſe would be uſe- 
leſs; but if it be an object to know the opera- 
tion of nature, and to ſurvey the vegetable 
kingdom like a philoſopher, a naturaliſt, and a 


chemiſt, it is neceſſary to inſpect the operations 


of nature herſelf among vegetables, and to fol- 
low as much as poſſible a plan which ſhall ren- 
der us acquainted with the plant under all 
theſe points of view: that which I have 6 x 
appears to me to anſwer that purpoſe. 
We ſhall begin by exhibiting} a curſory ac- 
count of the vegetable ſtructure, in order that 
we may become better acquainted with the 
connection between its en . the 
principles which we ſhall extracc . 
In the econ, place we ſhall "Fs Us IN 
een de velop- 
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development and increaſe of the vegetable. 
With this intention we ſhall ſhew the various 
principles which ſerve for its nouriſhment; 
and we ſhall followtheir alterations in the ve- 
getable © economy as much as we are enabled to 
do. We ſhall therefore of conſequence examine 
the influence of the air, the ſoil the light, &c. 
In the third place we ſhall examine the re- 
ſults of the work of organization upon elemen- 
tary ſubſtances; and for that purpoſe we ſhall 
teach the method of diſtinguiſhing the ſeveral 
conſtituent principles of vegetables; taking 
care to proceed in this examination according 

to that method which nature herſelf points out. 
Thus we ſhall begin with the analyſis of fuck: 
products as we can extract without deſtroying 
the organization of the plant, and which are 
exhibited in a naked ſtate by that organization: 
ſuch as the mucilage, the gums, the oils, the 
reſins, the gum reſins, &c. We ſhall in the 
next place analyſe ſuch principles as cannot be 
collected but by deſtroying the organization of 
the plant; ſuch as the fecula, the glutinous 
part, the ſugar, the acids, the alkalis, the neu- 
tral ſalts, the colouring principles, the extrac- 
tive matter, iron, gold, manganeſe, ſulphur, &c: 
We ſhall likewiſe attend to the prolific hu. 
mours "_ f vegetables ; Lands is to ſay, the exami- 
5 | nation 
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nation of ſuch ſubſtances as, ink neceffary 
to life, are urged outwards to anſwer certain 
functions: the pollen and honey are of this 
ME ̃ n . 
which evaporate and eſcape by tranſpiration; 
ſuch as oxigenous gas, the aqueous e 
ty aroma, or odorant principle, &. 

And in the laſt place we ſhall ſhew the alter- 
ations to which vegetables are ſubjected after 
death. In order to proceed with regularity 
in a queſtion of ſuch great importance, we fhall 
"ſucceſſively examine the action of heat, of the 
air, and of water, upon the vegetable, whether 
they ac ſeparately or together. This proceed - 
. K e render us acquainted with all the phe- 
Bomnzen EY 155 eee 20 165 e 46 
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Concerning the Structure of Vegetables, 


17 VERY vegetable exhibits in irs. ſtruc. 
ture. 1. A fibrous and hard mechaniſm, 

4 which e the other organs, determines 
thbe direction, and gives the proper ſolidity to 
the ſeveral plants and their parts. 2. A cellu- 
lar tiſſue, which accompanies all the veſſels, 
envelops all the fibres, contorts itſelf in a thou- 
ſand ways, and every where forms coverings 
and a net-work which connect all the parts, 
and eſtabliſh an admirable communication be- 
tween. them. We ſhall deſcribe the ſeveral 
parts of plants in a very conciſe manner, and 
| ſhall confine ourſelves to the explanation and 
defcription of ſuch organs as muſt neceſſarily 
be known with accuracy, before we can pro- 
ceed to the analyſis of plants, 
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- Concerping the Bark, 
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The bark i is the erte covering of plants: : 
its prolongations or extenſions cover all the 5 
parts which compoſe the vegetable. We may 
diſtinguiſh three particular tunics, Which f may 
be ſeparately detached and obſerved; the epi- 
dermis, the cellular tiſſue, and the cortical 
coatings. „ 
1. The epidermis is a thin membrane, 5 
formed of fibres that croſs each other in every 
direction: its texture is ſometimes ſo thin, that 
the dĩreclion of its fibres may be ſeen by hold: 
ing it againſt the light. This membrane is 
eaſily detached from the bark when the plant I 
isin a vigorous ſtate; and when it is dried the 
ſeparation may be effected by ſteeping it in 
water. When the epidermis of a plant is de- 
ſtroyed, it grows again; but is then more 
ſtrongly adherent to the reſt of the bark, 1⁰ ny 
to form a kind of cicatrice. 5 
This epidermis appears to he intended 1 by 
nature to modify the impreſſions of external 
objects upon the vegetable to furniſh a great 
number of PRA which. tranſmit. c or Fro off 
| I, 5 ba * I 7 ; dene 


external Crvering of Plants. 7 1 3 
: the excretory products of vegetation; to pro- 
tect the laſt or extreme ramification of the 
_ atrial or aqueous veſſels, which extract out of 
the air ſuch fluids as are neceſſary for the in- 
cereaſe of the vegetable; and to cover the cel- 
lular organ, which contains the principal veſ- 
ſels, and thoſe glands in which the ſeveral fluids 
are digeſted and elabor ate. 
2. The cellular coating forms the ſecond 
part of the bark. Its texture conſiſts of ve. 
ficles and utricles, ſo very numerous, and ſo 
cloſe together, as to form a continued coating. 
It is among theſe glands. that the work of di- 
geſtion appears to be performed; and the pro- 


duct of this elaboration is afterwards conveyed 


- through, the whole vegetable, by veſſels propa- 
gated through all its parts and communica- 
tions; even with the medullary ſubſtance or 
pith, by. conduits that paſs through the body 

of the tree, croſſing the ligneous ſtrata, In this 

net work it is that the colouring matter of ve⸗ 
getables is developed: the light which. pene- 
trates the epidermis concurs in enlivening the 
colour: here likewiſe it is that oils and reſins 
are formed, by the decompoſition of water and 
the carbonic acid; and laſtly it is from this re- 
ticular ſubſtance that thoſe various products N 
of the organization are thrown off or excluded, 
Un which 
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which _ be conlidered/s as _— 2 . the 


3. The e coatings liel lie FORTY the en- 
ternal covering and the wood'or body of the 


3} s 


vegetable, and may be called the'cortical'coat- 


ings, are formed of laminæ which e 


conſiſt of the re- union of the common, proper, 
and air-veſſels of the plant. The veſſels are 


not extended lengthwiſe along the ſtem, but 
are curved in various directions, and leave 


filled by the cellular matter itſelf. Nothing 


more is neceſſary to ſhew the organization, 
than to macerate theſe coatings in water, which 
deſtroys the cellular ſubſtances, and leaves the 


net - work uncovered.“ The cortical coverings 


openings or meſhes between them, which are 


are eaſily detached from each other; and it is 


from their groſs reſemblance to the leaves of a 


book, that they have been called liber. In pro- 


Portion as theſe coatings approach the ligneous 


body, they become hard; and at length form 


the external ſofter part of the wood, 2 , whi ch To 


om call the ſap. 


The bark is the moſt eden part of the ve- 
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getable, 3 of which the oh on: ing pa . 
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tions of lie, a as averitions digeſtion, {thi 7 
ſecretions, &c. are performed. All plants, and 
particularly thoſe which are hollow within, and 
whoſe products are totally changed by covering 
tem with a different bark, prove evidently- 
55 that the digeſtive force eminently reſides in this 
part. The ligneous part is fo far from being 
eſſential, that many plants are without it, ſuch 
as the gramineous and the arundinaceous, and | 
all plants that are hollow within. Graſſes, pro- 
perly ſpeaking, have only the cortical part. 
Me often ſee plants internally rotten, but kept 
in 3 EN the OR fate of their bark. ert 
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5 | Concerning the Ligneous Texture. 5 
| Beneath the back there 18 a ſolid 1 mo 
which forms the trunk of trees, and appears to | 
be uſually compoled of concentric layers. The. 5 
interior coatings or rings are harder than the 
exterior; they are older, and of a more firm 
and cloſe grain. The hardeſt of theſe form. the 
wood, properly ſo called, while the ſofter ex- 
ternal rings conſtitute the ſap. We may con- 
ſider wood as being formed of fibres, more or 
leſs WI, commgtted together by a. gebe 
4 251. : | N lular 
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The veſicular" tiſſue bears 4 great AA 58 


end the glandular and lymphatic veſſels of the 
human body: in both, the conformation and 
wſes are the ſame. In the early age of plants 


and animals, the organs have a conſiderable ex- 
panſion, becauſe the increaſe 6f the individual 


is very rapid at that period. But, As age ad 


vances, the veſſels become Sbnter nd in both 


kingdoms; and it is obſerved that, in the white 


woods and füngi which abound with the veſi- 


cu ar 3 the Srowrk is Allo very op | 
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| bw f in certain appropriated veſſels, in whi 


they enjoy a degree of motion that has we FE. 
compared to the circulation in animals. Traif. 
fers from it, however; becauſe theſe humours 


are not 8 1 in OO in the 
3 ; | We 
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inherent. n bye receive ina | 
ident manner the impreſſion of exter- 
ents.. I Fares and heat are the two great 
"cauſes whi ch determine and modify the motion 
| of, the fluids and, vegetables. Theſe agents 
cauſe the ſap to riſe into the various parts, 
where it is elaborated i ina manner correſpondent 
to the functions of each; but it is not obſerved 
that jt. returns: ſo that the acceſſion. or flux of 
the humours i in vegetables is proved, but the 
reffux does not appear to be perceptible. 
Three kinds of veſſels may be diſtinguiſhe: 
n vegetables: the common, or ſap veſſels; the 
proper veſſels; and the air veſſels, or tracheæ. 
1. The ſap veſſels convey the ſap, or gene- 
ral h mour, from which all the others are de- 
rived. This liquor may be compared to the 
blood in animals. Theſe veſſels are reſervairs 
from which the ſeveral organs extract the dif- 
ferent juices, and elaborate them in a Proper 
The 5 veſſels 8 occupy he make of | 
plar ts and trees. They riſe perpendicularly, 
danch with deflexions ſide ways, ſo as to com- 
m te with all the parts of the ve table. 
They convey. the ſap.into. the utricles; — 
taken by 0. proper veſſels, in orderghet is it 
2. * K organs | is : likewiſe providhet 4 
Vol. III. . peculiar 
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peculiar veſſels} to ſeparate the variaus juices, 
ant to preſerve them, without ſuffering then 
to mix with the general maſs of humours. 
Thus it is that we find in the fame: vegetable. 
and frequently in the ſame organ, juices of dif- 
ferent ne; ane 1 eee e 
and conſiſt * 
52 


benen Ba cee wem ae eee A 3 
- ous fibres; they are every where furrounded by 
the cellular tiſſue; they open; and pour their 
fluids intotheglands, into the cellulartiſſue, and 
into the utricles, to anſwer the various functions. 
Tne utricles are fmall veſſels or repoſitories 
whieh contain the pith, and frequently übef con 
touring matter. They form a kind of repoſitory 
in which the nutritive juice of the plant i is pre- | 
ſerved, and hence it is taken bn/occafion ; in 
the fame manner as the collection of marrow 
is formed in the internal part of the bones, 
whence it is afterwards extracted when the ani- 
mal is not ſufficiently ſupplied with nutriment. 
3. The tracheæ, or air-veſſels, appear to be 
the organs of reſpiration, or rather thoſe. which 
receive the air, and facilitate its abſorption and ' 
decompoſition. © They are called; tracheze on 
actount of the reſemblance which is thought 
to Fae egg them * the 'reſpirarory or. 
8 - . — A 2 
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— inſects. In order to obſetvir them; 0 
branch of a tree is taken ſufficiently young to 
break off ſhort : after having cleared away the 
barlt without touching the wood, the bough is 
broken by drawing the two extremities in _— > 
poſite directions; the tracheæ are then ſeen in 
the form of ſmall corkſcrews, or veſſels turned 
in a ſpiral direction. It is generally ſuppoſed 
thay the fig: pores which are perceived in the 
ranſverſe/feftion of a plant, viewed in a mi- 
croſcope are merely air-veſſels. It often hap- 
pens that the ſap is extra vaſated in the cavity 
of the trachem; and they appear incapable of 
ſerving any other purpoſes than that ee 
ing the air, at leaſt for ſome time, uren . 
e place kong af ks ap: 4:40} 


5% VE ED 
$ 2 . 47 of |, 
» 5 wa JH 8 4 "> 4 E : 15 6 E 0 . R # of , 
© ARTICLE. av. Oy: 
VI +37 TEE * 24 * 8 Fs 2. r or? = 


4 *}3 4 15 1 7 


rious parts of vegetables. Theſe are glandular f 

bodies, whoſe form is prodigiouſly varied. It 
in male particularly upon this variation ef form 
| , Guet ard has ee e bis m _—_— ; 
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Concerning. the N. utritive Aae, 5 Ve- 
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| x F On were to phie bo hf act than 
| 1 that of pumping the nutritive principles 
| they contain out of the earth; if they did not 
"Mi Poſſeſs the faculty of digeſting, aflitnilating 
| them, and forming different produce, according 
to their nature, and the diverſity of their organs; 
1 it would follow, as a conſequenee, that weought 
ii to find in the earth all thoſe principles Which 


analyſis exhibits to us in vegetables: a conclu- 
fon which i is contradicted by the facts; for we 
ſhall hereafter prove, that the production of ve- 
getable earth is an effect of the organization of 
plants, and that it owes its formation to them 
inſtead of communicating principles ready 
formed ro thoſe individuals. If ĩt were true that 
Plants did nothing but extract their component 
arts out of the earth, thoſe plants which grow. 
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N ee e 1 
be very bt whereas we find plants of very 
different virtues and flavours grow and flouriſh 
beſide each other. In addition to this we may 
obſerve, that ſuch plants as are raiſed in pure 
water the fat plants, which grow without be- 
ing fixed to the earth, provided they are placed 
in a moiſt atmoſphere the claſs of Paraſitical 
plants, which do not partake of the properties 
of thoſe which ſerve to ſupport them prove 
that a vegetable does not deri ve its juices from 
the earth, on account of its being earth; but 
that it poſſeſſes an internal alterative and aſſi- 
milating power, which appropriates to each in- 

dividual the aliment which is ſuitable to it, at 
the ſame time that it diſpoſes and combines 

that alin ent to form certain peculiar principles. | 
wr Mens virtu e will appear to be aſtoniſu- 
ingly, pe! rfect, when it is conſidered that the 
nutriment common to All, vegetables i is very 
lictle varied, ſince we know onlye of the water and 
air; and conſequently that! it polfeſſes t the power 
of forming very differen I. products with thele 
I: > ſimple principles. Bur from this circum- 
ſtanceę, chat the nutritive principles of plants are | 
very ſimple, it muſt be preſumed chat, in the 

Yarious reſults of digeſtion, or (which is the ame | 
thing) in the vegetable ſolids and. fluids, there 

— SIRI n alogy,zand x that the. difa, 
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ferences are dedu i eiwle fromm the pr portion of 
"the principles, and Meir" more or lefs 7 
Se combination, "rather than from their Värlety. 
Wirk this tes lift wWeé mall carefully bid 
, th e tranfition from ne principte to another; 
bs and hall « expla in the att of rediteitip tflem all 
to certain oa Be "or primitive fübſtances, 


ſuch as the fibrous itte! , mucilage, pls 
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way N one 1563 __ int can 
eber the afſiſtanc ner gt 
not To generally known that this is Wai 
: ment apo, Ki root draws from the kart; And 
H that a plant © can live, and 115 ropagate itfelf, With- 
: out any 0 other afitanteth than the cob bra. 
ter and air. - "I app ears to me, 16vert] 
Us That the' fo Mowing expeFinients' re Ive 
ö doubt on the”  Tubje ect : 1 ys eImofit 
I a willow, \ weighing fifty Hour 
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quantity c of” earth covered w 


watered 1 for five e e vit wee ter 
2505 at the Send of that ti eile tler weighed one 
NI 
| inner 


44 it [ en u pen — ae the end. of: two 
vel hed: fourteen pounds more, without 
the in which it had vegetated 77 * 
aN perceptible portion « of its weight. n 
Meſſrs. Duhamel and Bonnett FILED 
plants with moſs, and fed them with mere wa- 
ter; they obſerved that the vegetation was of the 


2 vigorous: kind; and the naturaliſt of Ge- 
| obſer ves, that the flowers were mort odo- 


and the fruit of a higher flavour. 
Care was taken to change the ſupports befor 
they could ſuffer any alteration. Mr. Tillet 
has likewiſe raiſed Plants, more eſpecially e 
the gramineous kind, in à ſimilar manners 
with this difference. only; that his ſupports 
were pounded glaſs, or quartz in powder. 
Hales has obſerved that a plant which weighed 
| en pounds gained three ounces aftet a heavy 

8 dew. Do we not every day obſerve: hyacinths 
Þ and other dulhous: plants, as well n e 


„8 water? 
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eee Aer ᷑ ſwim in eee 
which ferves them ſor food, have no need of 
roots; they receive the fluid at all their pores: and 


we aceordingly find that the fucus 2 
have no roots whatever. The purer the mn 
the more er it is to plants. Mr. E D 


unter mt with ſalts is fatal 10 Legere 
ob. Hales cauſed. them. to abſorb 


138 in ſpirits of wine, mercut 
6 vatious ſaline ſolutions; hut be bas chi 
that theſe we Ee carne eee 
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m; Wers | Meſſrs: 'Thouveniel' and CG 
have proved that theſe ſalts do not paſs 
to the vegetable. We muſt nevertheleſs ex 
cept the marine lants, becauſe the ſea ſalt of 
which chey have need is decompoſed in chem, 
za rider” principlewhictrappeats hocet 
ſary s ſince they n 
r @5Y IIB 7 ML MEL; 
TD 1ough ĩt is proved that pure water is more 
propet᷑ for vegetation than water charged with | 
ſalts, it muſt not on that account be concluded 
that water cannot be diſpoſed in a more ſa- 
vourable manner to the development of vege- 
tables, by charging it with the remains of vege< 
table and animal decompoſition. If, for ex- 
ample, the water be loaded with principlesdif- 
paged: by fermentarion or putrefaction, the 
plant then receives juices already aſſimilated to 
its nature and theſe prepared aliments inuſt 
baſten irs growth, Independent of thoſe juices 
already formed, the nitrogene gas, which com- 
dud RncaT ths nutritive principles of plants, 
abundantly afforded: by the alteration of 
vegetables 41d animals, muſt facilitate their 
development. A plant ſupported by the re- 
mains of * 7 RIS, is in the ſame 
ſituation 
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It and ſteady. heat en Anime decompok.- 


produces. Thus it is that Fabroni af- 
firms his having obſerved the development of 
leaves and flowers in that part of a tree only 
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NE it be well proved | chat pure y vater 
is ſuſfigient for the ſupport of plants, we. muſt 
. got conſider the earth as of no-ule, Its utility 
- reſembles that of the nere, e of itſelf 
affords no ſupport to the life of the infant, hut 
Which prepares and diſpoſes the blood of the 
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various reſervoir eich asse defend 
the body of man, to prefer be the feveril 


Hu- 
mours, and ert them upoir occaſion!" The 
earth imbibes and retains water: it is the re- 
ſervoir deſtined by nature to preſerve the ele- 
mentary juice which the plant continually re- 
quires; and to furniffi that fluid in proportion 
3 too its wants, without expoſing it to the equally | 
bo fatal alternatives of being Either ede 
dried up. RR. fe. SHES 44S ie SHOES 
10 We even ſee that, in the Nang plant ot em- 
bryo, nature has not choſen to entruſt the la- 
bour of digeſtion to the tilt feeble germen. 
The ſeed is formed of a parenchyma, which 
imbibes water, elaborates it, ang does not tranſ- 
mit it to the germen- until it is reduced into 
Juice o or humour. By inſenſible gradarions this 
feed is deſtroyed; and the plant, become ſuf. 
ficiently ſtrong, performs the work of digeſtion 
without affiſtanee. In the ſame. manner it is 
that e perceive the fetus ſupported. in the 
bb of its rorhe r by the humours of the 
8 "Ser herfelf; but, New it has ſeen the light, 
* ir receives for ine a fluid Teſs anima- 
Fo its organs are Sraddalty ſtrengthened. 
8 whe length become capable of digeſting a 
Mg leſs affimilared noutiffiment. | 
But on ls very account, that the pg is 


: CVIS? deſtined | 


af Nuttin Fai 


deſtined. to tranſmit to the, plant that water 
Which is to, ſupport. it, the nature of, the ſoil 
annot be a matter of indifference, but muſt 
he varied accordingly, as, the, plant requires a 
more or leſs. conſiderable quantity, of water, 
accordingly. as it demands more or leſs, in a 
giyen time, and accordingly as its roots extend 
to a greater or leſs diſtance. It may therefore 
be immediately x perceived that every kind " 
earth is. not ſuitable for every plant, and con- 
e quently that a flip, cannot be Sanhicß indif- 
& ö rengly upon eyery ſpecies, W ml 
proper ſoil is that— 1, Which affoxds.: 
eien firm ſupport to Prevent, the plant 
rom, being ſhaken. 2. Which permits the- 
roots to extend themſelyes to a diſtance with 
eaſe, Bo. Which becomes impregnated ih 
humidity, and retains the water ſufficiently, t. that 
the plant may. not be without it. w when wanted. | 
To. anſwer theſe ſeveral conditions, i Fir NSC] 
tary. to wake a a Proper. mixture of the primitive 
0 rths 8 for none of them i in particular, poſſeſſes 
. em. Siliceous and calcaregus earths. may. be 
conſidered ; as hot and drying, the. argillaceous 
as moiſt and cold, and the magneſianas poſſeſſing 
intermediate properties. Each! in Particular has ; 
its faults, which render it unfit for culture; clay 
W Vater, but does not com my unicate it; 


calca. 
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| catcarcous earth receives and gives it too guck: 
| iy: but the properties of theſe earths are ſd hap. 
pily oppoſed,” that they correct each other by 
mixture.” Accordingly we find that, by adding 
Ame to al argillaceous' earth, this laſt is di- 
vided; and the drying property of the lime is 
* mitigated, at the fame time that the ſtiffneſs of 
the clay is diminiſned. On theſe acebunts it 
is that a ſingle earth cannot conſtitute manure; 
and that the character of the earth intended to 
be meliorated ought to be ſtudied; beſore the 
choice of any addition is decided on. Me Til 
let has proved that the beſt proportions of a 
fertile earth for corn, are three-eighths of clay, 
Coen of ſand, and tw kN 15 the 


The advantage of labour conififty'i in ividhig | 
the earth, acrating it, deſtroying uſeleſs or Nnox- 
io plants, and converting them into manure, 
by facilirating their decompoſition. 1 
** Before we had acquired a knowledge of the 
8 nſtituent principles of water, it was impoſſi⸗ 
ble to explain, or even to conceive, the growth 
of plants by this ſingle aliment. In fact, if che 
Vater were an element, or indecompoſable prin- 
| cipte, it 'would afford nothing but water in en- 
tering into the nutrition of the plant, and the 
vegetable would of courſe exhibit that fluid 


89169 
8 only: 


| bythe combination of the oxigenous and hydro. 


genous gaſes, it is eaſily underſtood that this 
eompound is reduced to irs principles; and that 


cannot ſubſiſt but by means of wat 


1 renewed. 1 


only: but when we conſider water as formed 


the hydrogenous gas becomes a-principle of the 
vegetable, while the oxigene is thrown off by 


the vital forces. Accordingly we ſee the vege- 


table almoſt entirely formed of hydrogenes-:- 
Oils, me. and mucilage, conſiſt of {carc In; 
any thing but this ſubſtance; and we perceiye 
the oxigenous gas eſcape by the pores, where the... 
action of light cauſes its diſengagement. This 
decompoſition of water is proved not only in 
vegetable, but likewiſe in animal bodies. Ron - 
delet ( Lib. de Piſc. lib. i. cap. 12.) cites a great - 
number of examples of marine animals which 
r by the 
very conſtitution of their organs. e 


that he kept, during three years, a fiſh; in a _ 
ſel nei maintained full af my Pate ener 


that time the eee no longer — 17a 
He relates this as a very common fact. We 


likewiſe obſerve the red fiſſies, which are kept 


in glaſs veſſels, are nouriſhed, and grow, with. 
out any other alliſtance than that of the water 
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Shin cannot ihe" without air; but the 


Air dy require | is not the ſame as is appropri- 


ated to man. Drs. Prieſtley, Ingenhouſz, and 
Mr. Senebier, have proved that it is the nitro- 
genous gas which more particularly ſerves them 
for aliment. Hence it ariſes that vegetation is 
more vigorous when a greater quantity of thoſe 
bodies which afford this gas by their decompo-—- 
fition are preſented to the plant; theſe are, ani- 


mals or vegetables in a ſtate of putrefaction. 


As the bafis of nitrogenous gas is unknown to 


eult to conceive what may be its 


upon the vegetable œcõοjw⁊q H, and we 


cannot follow it after its introduction into THe” 
vegetable. We do not find it again until the 


| decompoſition of the vegetable itſelf, when _ | 
ppe s in gl ve er N e + HT FARE ICH 
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| c the Carbonic Acid, as a « Nurtiive | 
Principle of Vegetables. 5 
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The e acid 2 18 diſperſed i in the 
"ei 3 atmo- 


F —— 


on hure. N, 
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4 atmoſphere, or in waters, may likewiſe be con- 
| ſidered as an aliment of plants; for theſe bodies 
poſſeſs the power of abſorbing and decompoſing 50 
it when its quantity is ſmall. The baſe of this 
acid even ſeems to contribute to the formation 
of vegetable fibres: for 1 have obſerved that 
this acid predominates in the fungus, and other 
rraneous plants. But by cauſing theſe ve- 
bles, together with the body upon which 


— i an almost abſalure darkneſsinto the 
2 acid very nearly diſappeared ; the y 
table : fibres "raging. aps: g's bd 


ſame acid. Senebier has obſerved, that the 
plants which he watercd with water e 
nated with the carbonic acid, tranſpired a m : 
greater quantity of oxigenous —— 10 
a decompoſition of the car 
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en Light, and its Inlence on „v. 
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out the affiſtatice of this principle they be 
pale, languiſh, and die. But it has not been 
roved” that it enters as an aliment into their 
| compoſitlon: at moſt ir may be conſidered as a 
ſtiroulus or" agent which decompoſes the Va- 
us m tritive principles, and ſeparates the 
xigenous gas ariſing from the decompoſition 
of vater, or the carbonic acid, while their 87 
become fixed in the plant itſelf. 
The moſt immediate effect of the fixation br 
the various ſubſtances, and the concretion of 
the liquids which ſerve as the food of plants, is 
a ſenſible production of heat, which cauſesplants 
to participate very little in the temperature of 
the atmoſphere. Dr. Hunter obſeryed, by 


keeping a thermometer plunged in a hole made 
in a ſound tree, that it conſtantly indicated a 
temperature ſeveral degrees above that of the 
atmoſphere, when it was below the fifty-fixth di- 
viſion of Fahrenheit; whereas the vegetable 
be 


2 weather, was always ſeyeral de- 
r u. D grees 
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grees below that of the atmoſphere. The ſame 


2b reh Which nz po 


Philoſopher has like wife obſcyved, that the fp 
© which, out of the tree, would freeze at 32", 
did not freeze in the were the. cold ere 
' augmented 15 more on CES © 

The vegetable heat may RE TOI hs ditniciſh 
by ſeverał ediſcs/ of the nature of di feaſe; and 
it may even become perceptible to che touch 


in very cold weather, according to Mr. Buffon. 


The heat produced in healthy vegetables; by 
the before mentioned eaufes, n rem 


bf 8 ical ls theſeoreching 
heut of the fun; and theſt productive cuuſes of 
cold or Lt are more denn ee meg 


n 155 5 its 47 


verting nitrogenous gas and earbonie; a acid into 
nourifhment, 'eftablithes an aftonifhing degree 
of analogy between them and certain infects, 
Ir appears, from the obfervation” of Frederie 
 GarmanfFEphent: des Curiof. Nat: Anneer670), 
- that the alt may becom i real food for the Claſs 
f ſpiders! The larve of the ant, as well as of 
ſeveralinſects of prey which live in the fand, 


| " inctedſt in bark, anch underge their metamor- 


25 be. AK. — phoſes 


* 


E 
- phoſes without any other nouriſhment than 
that of the air. It has been obſerved! that a 
be great number ef infeds, particularly in the ſtate 
of Jarve, are capable of living in the nitro- 
genoüs gas, mixed with carbonic acid, and 
tranſpiring vital air. The abbé Fontava has 
obſerved that ſeveral inſects poſſeſs this pro- 
perty; and labenbouſæ, who is of opinion that 
4 green matter which is formed iti water, and 
1X cranſplres' bxigetious" gas by rhe Tight f the 
fun, is a Clüftér of anlmälculz, has added to 
rhefe pu nömend. Isnſects have moreover the 
organ of reſpiration diſtributed over the Whole 
- ſurface of thelt bodies. "Here therefore we ob- 
b ſerye feveral very aftonithing po ints of andlogy 
bet week infects and gerate, and the che- 
mical atalyfis adds ſtift more to the reſem- 
blafiees, ke insects and vegetables afford the 
| attic” Prin nc eiples; namely, volatile 8 K ref 225 
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IE. various ſubſtances which afford food 
to plants, are changed by the organiza- 
tion of the vegetable; from which there reſults 
4 fluid generally diſtributed, and known by the 
name of Sap. This juice, when conveyed into 


the ſeveral parts of the plant, receives an infi- 


nity of modifications, and forms the ſeveral hu- 
mouts which are ſeparated and afforded by 0 
organs. It is to theſe principles chiefly that. 
we are at preſent about to direct our attention 1 


and we ſhall endeavour in our examination to 


follow the moſt natural order, by ſubjecting 
them to analyſis in the fame order as' that i. in 
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Moſt feeds are almoſt totally reſolvable into 
mucilage, and young plants ſeem to be entirely 
formed of it. This ſubſtance. has the greateſt 
analogy with. the mucous! fluid of animals. 
Like that fluid, it is moſt; abundant in the car- | 
lier periods of life, and all the other principles 
appear to be derived from it; and in bh 
tables, as well as animals, its quantity be 7 
leſs. in proportion as the ĩncreaſe of magnitude, | 
or growth of the individual, becomes leſs, or 
ceaſes. Mucilage is not only the nutritive 
juice of plants and animals, but, when extracted 
from either, it. becomes the moſt, nouriſhing 
wd wholeſome food we are acquainted. with, 
Muc ilage forms the, baſis of the proper juices, 
© 7 05 ſap, of plants. It is ſometimes found 
almaſt entirely alone, as in mallows, the ſeeds 
of the wild quince, linſeed, the ſeeds of thlaſpi, 
& c. Sometimes it is combined with ſubſtances 
| inſoluble in water, which it keeps ſuſpended 
in the form of an. emulſion. as in the cuphor- 
bium, celandine, the convolvulus, and others. 
In other inſtances it is united with an oil, and 
forms the fat oils. Frequently it is united witn 
ſugar, as in the graminequs ſeeds, the ſugar- 
cane, maize, carrot, &c. It is likewiſe found 
confounded with the.efſential. ſalts, with Adel 8 
5 9 amari 


Nucl 


05 Mueilage ſometimes :onft 
herit/Nare' of the plant; as in the'tremells, the 
conferya; ſome lichens/ahd: moſt of thelcham 


| Pianohs. This exiſtence) in the form of m 


lage is likewiſe ſben in certaim ams; ſue nia 
the meduſa or ſea· netile/ che hbloturion ci 
- The'thatkters of mucilage ared- v: Infipi- 
S 2. Sbhabilit) in water. . Inſelubitity 
in alcehel. 4, Cöagulation by the ad ien f 
Weak acids. 8. The einifftbn Gf a coHHideable 
quantity of carbonic-acid; when expoſed: tothe 
action of fire; at the ſame timeithat ii bee oties 
converted! into coal, without  exhibitingranyt - 
flame! Mueilage is likewiſe eapabſe of paſſing 


| 40) the acid fermentation wHew dilutech Wich 
Sake £51559) Total to get SHES 


cilage to pals'to other Rates; for, without the 


flow naturally! from the trank of the tres Which 
affords them „br they are 6 brained*| by inlerſton 


r of muellage appeays 4% de 
alwolt” independent. of lighr. Tho p, 


which: grow in ſubterranccus places abound 


with ie But light is required to enable U. 
aſſiſtance of this principle," we fame plants 
would 6btaif feareUy any coriftence. 1912) 17 
"Phat which is called gum, of guinmy;j aides) 


in com nmerce, is nothing but ed welehe 
Theſe gums are three in number. They either 


of the bark. 


o nen 39 

a % Som of the country, Dumini fly age 
: This gum Hos naturally from vertuin trees in 
our climate, ſuch as the plum; the peach, the 
cherry tree, &.. It firſt appears in tlie for ini 
of a chick uid, which congeals by expoſure to 

the air, and loſes the adheſtve and-ghuny: con. 
fiſtence- which characterizes it in the liquid 
ſtare, Its colbur is white, but more com. 
monly yellow or reddiſh. When pute, it ay 
be advantageouſly ſubſticored for pum 1 8 1 


which i is much dearer. _ 455 


2. Gum arabiée. The gum audit ou na- 
tütally from the acacia in Egypt and Arabia. 
It is even affirmed chat it is not obtained from 
this tree only, but that the gum met With: in 
commerce is the produce of ſeveral trees. The 
| appearance! of this gum is in round pieces, 
White and tranfparent, wrinkled- ' without, and 


hollow: within; it is likewife foutid' in round 


pieces yarioufly* contorted. This gum 15 cally 
ſöluble ft water; and forms a kran parent jelly ; 
called mueilage. It is much uſed in the arts 
and in medicine. It is mild, void of ſmnell or 
taſte, very well adapted roiſerve as che bufis of 


paſtils, and other pre patations uled a miti- 
gating or foftening renedien,!! nA, 01 ha 


43; Gum ee — The germ. lagu „% 
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4 1 cum or Mucilage. 
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Aft s of marſhmallows or o So cane 
Hido/)linfard;-the. kernels of the wild quince: 
(eoing). &c. be macerated in water for a time, 
they afford 9 ſimilar 0 that of gun gun: 
arabic. 

All theſe gums afoot by diſtillation, ) — — 
an acid, a ſmall quantity of oil, a ſmall quan- 
tity of ammoniac or volatile alkali, and much 
coal. This ſketch of analyſis proves that muci- 
lage is compoſed. only, of water, oil, acid „ Car- 
bane; and carth; and ſhews that the. ae 
principles of the alimentary. juices, ſuch; a8 w. 
ter, the carbonie acid, and nitrogene gas, — 
ſcarcely changed in this ſubſtances, . Tf 
Huss are. uſed in the arts and i in medicine. 
In the arts they are applied to give a gr ater 
degree of gonſiſtence to certain colours, 
fix chem more permanently upon | 
are alſo. uſed as a preparation ro give a anner 
body to hats, ribbons, taffetas, &c. 8 5 
dipped in gum water acquire a 
brightneſs; e ang 


loo 
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"The g gums = ie io nnd. 
liemts- They compoſe the baſis of many te- 
medies of this kind. The mucilage of linſeed;: 
or of the: aka of PO of as in 
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e common 10 80 E of on! is given 
to fat unctuous ſubſtances, more or lefs fluid, 

infoluble-in water, and combuſtible. . 
"Theſe products appear to belong ade 

to animals and vegetables. The mineral king 
| dom Exhibits only a few ſubſtances of this na- 
ture, which poſſeſs ſcarcely any of the above 

| pebßerties ſuch as the unctuous property: 

1 rare diſtinguiſhed, relative to their Wks. 
Fat oils, and eſſential oils. We ſhall de- 

a be them in this article under the names of 
Fixed Oile and Volatile Oils. The difference 

ö ven "theſe. two kinds of oils dots not t 


be 10 


2998 | * merely 


Fixed and Volatil®Oils. | 


el confiſt in theit various degrees vols. 
2 but alſo in their Habitudes with tele! 
vetal re Thee fixed oils ate infcluble 
; ores ber u volatile oils are ard il 
ſolved: the fixed oils are in general mid! 
while the Vokatnte are acrid, and even eaifiic. 
pPpdafs Mhitheke fg Kar wet Hy pritelpfe. 
1e fame in eth; bat it ig Combinetf with 
klhuellage in the fHrett bills, and With tHe ple 
ritus rector, or aroma, in the volatile oils! By 
burning the mucilage of fixed oils by diſtilla- 
| tion, they became mbre arid more attenuated; 
the ſame may likewiſe be done by means of 
water, which diffotves' this Principle. By diſ- 
illing volatile oil with a ſmall quantity of wa- 
fer; By the gentle heat of water bath ethe 
arbtita is ſeparared; and this may de ugain rb 
1 owe by rerdiſtilling it with the inen 
a b-originaty-afordedlir; + SYS Wb $4616 
_vehitie oll 180 1 found Ven tine moſt 
odorant art erh os 
its it is found Acer "ve Hig 
root uffbrds It? and in thElabillted: platits it fy. 
fornd in the branches and leaves, The fimi- 
Htudeꝰ between volatile ll anch echer, V höht 
appears to be merely a combination f oxigeht. 
ant alcohol, proves that the volatile bills may 
de nothing but a combination of the | ferttiens. 
Hum 5 teſeible 


ieee, a6 


teſciblebafis:of ſugar DEI WEIR Hence 
we may form a notion how oil is formed ihtche 
diſtillatien of mucilage and of ſugar zi and we 
| ſhall no longer be ſurpriſed ro find that the vo. 
latile oils are acrid and corroſtee, that 'they 
redden blue Paper, attack and deſtroy cork; 

and approach to the properties of acids We 
ſhall'now proccec to treat of fixed anch volatile | 
oils 12 hp eee e bits 5 10 3% meu 
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Mot of che td elle avoid 
greater number are dapable of paſſing to ne 
ſtate of ſolidity, even by a moderate degree a - 
cold, There are ſome which eonfantly[ poſt. 
ſels chat form in the temperature ef Ger eil 
mates; ſuch as the butter of cacas, Wan, and 
the pela of the Chineſe. They all cong e at 
different degrees of cold. *Olive'vilsbecome 
ſolid at 16% below zero > of Reaumur; dil Fall 
monds at the ſame e oy nut- oll does 
not freeze in our climates. © eie MEE, = 
The fixed olls-p6fſefs a 8 evident degree 
of unctuoſity, de not mix either with Water or 


alcohol, are volarilited at a degree of htht Tipe. 
ni, 0 that of *boilirig water, and when Toles 


— 
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| 44 Olive Oil, G. e. , 


tilized they rake fre by: the _ of a Y i 
Moy ei 


The N. oils cat in ihe 1 3 
ſhell fruits or nuts; in the pippins, and ſome. 


1 


ene in alf the parts of fruits, ſuch as olives. 


' As +5 


0 100 is afuatly made r to flow by x hel ef 


3 ig 


; rnictatmonds; n Anne: 255 are e 5 


ſtum but of the cellules which contain It it; 1. but. 
each ſpecies requires a different management. 1 


1. Olive dil is obtained by expreſſion, from 
the fruit of the olive tree. The proceſs uſed 


by us is very ſimple. Tze eltve is 1s cruſhed by. 
| a mill-ſtone, laced vertically, rolling upon an 


Horizontal Plane. The paſte thus formed is 
frongly-prefſed i in a preſs; and the, 1 0 oil : 


which comes out is called Virgin Oil. The 
marc or pulp is then moiſtened with boiling | 


vater j the maſs is again preſſed; and the oil. 
which floats upon the water carries with 1 it part 
of the parenchyma of the fruit, and a great 


part df the mueilage, from which 3 it is diff . 


e 


The difference in the Eind POLES! — „ 
a difference in the oil; but the concurrent — 
cumſtances likewiſe eſtabliſh other qifrerencts. 


If the olive be not ſufficiently ripe, : he ol; 
bitter Af) * be too per. h ol; is ſthie 


1 185 be! Nip * 
353 * bs 3 
* 


—_ it is: uſual to. lay, the e in heaps, + + 
and. ſuffer them to ferment before the gil, is 
dran. By this management the dil, is bad; 
and this proceſs can on ly be uſed for, oil *. 
rended for the amp or for the ſosp- holler, 
2. Oil of almonds. is extracted from that. . 
fruit by expreſſion... For this purpoſe. dry al. - 
| monds. are put into a coarſe lack, and agitated. 
rather, ſtrongly, to diſengage an, acrid powder, 
which aqheres, to, the ſkin. They are then 
pounded i in a marble mortar into a paſte, which 
is wrapped ; in coarſe Herd. and fukjected to 
the preſs, ER Ki £8 Bins R4 IN 

This oil is greeniſh —. rurbid when, freſh. 
becauſe. the action o of the preſs cauſes part ol. 
the mucilage to paſs through the cloth; ast 
becomes older it is clearer, but is a id by the 
9 ant, of the ſame. mucilage. 
Some perſons throw almonds into hot water, 
or Expoſe them to ſteam,. before they preſs; 
them; but this addition of water ſpa the. 

oils to e rancid more . | 


11318 ib 5 D 


jets — erna dd Mom whe feet] of 
rhe plant Inutn, As this ſeech contains imb 


mueilage it is torrefied before ĩt is fubjected:to 
the prifs. This previous trestment —— 


* chin deprives it f tue prop pert 
| bet6ming rafitid, and renders it one bf the moſt 
atying oils. AIY miicilaginons feeds, all Kernels 
| andi the feeds of henbatte und of the poppy; 
Sucht to be treated im the ſame manner. 
It a fir oil be diftilted in a proper apparatus 
of veſſels ; the product 185 phlegm; an e 
| md er tight en. which Vetbmes thicker to. 
Wards mach hydrogenous gas, wurd 
_ nic eld: Tn ebaly reſidue) which = 
afford no atkalf, I haveobfervet thatithe vo- 
Ulatite oils afford more hydrogenous gas, and the 
fixed more carbonic acid: this laſt ptodatt de- 
2 pend um the mueilage. By diſtitling the fame 
oll; repeated y, it is more and more arteriuired, 
becomes very Iimpic and very volatile, with 
the only difference cat it has acquired the pe- 
ebliar 6dr" comtnunicatedd by the fire. he 
lention of the CH ay be accefeAeEd by 
Giftilling it from an argilliceobe ente: by this 
means it ee time de of its c 


* 


ele fl Oui * 


dos batte and the heavy Oils v hich afford 

when diſtilled once ex twicefromelay 
Aeg Giph es:thabef. Mur viel, are rendered per- 
esd ly eolousleſs.: The angient chemiſts prepared 
theitroſceum :pholofepbornn hy :diſtilling oil r 


_ brick; previouſly: impregnated with it. 1 
. Oil eafily combines wich ozigene, This 


combination is either lower rapid. In the 
finſt caſe, GIS: <an{epurunres aero 
foecond, infa mmat ien. 466). = is 
Ta Fixed di expoſed bor a certain time to [the 

| abſorbs the oxigenous gas, and ac- 

-a-peculiar odour of fire, an acrid and 
* alte, che ſame time that it becomes 


ele and coloured. If oil be put in contact 


0 : ah on igene in a bottle, it becomes more 


fptedily rancid, and the oxigene is abſorbed. 
Schale obſerved the abforption of a portion of 
the air before the theory was well aſcertained. 
mucilage, conſtitutes rancidity and that, 


- when cornbined with the oil en it forms 

* 8 nfs ies iy 191l 

iP The, ranvidity of. oils: is ere e effect 
logous to the-calcination-or oxidation of 


2 Ie eſſentially depends on the combi- 


_ navion of pure air with the extractive principle. 
san is' N united witch the oĩly prin- 


vile | | . 


* S * Ll Rh. a * 3 


ciple. (- 
ratie n; by attending to the proceſſes 
| counteratt or prevent the rancidity of oils, / * 
A. When olives are prepar d for the tab} FEY 
every endeavour is uſed to deprive them oſ this 
principle, which determines their fermentation; 
and for this purpoſe various methods are uſed. 
In ſome places they are macerated in boiling 4 
water, charged with ſalt and aromatics; and, 
after twenty our hours digeſtion, they are f 
ſteeped in clear water, which is renewed till 
their taſte is perfectly mild. Sometimes no- 
thing more is done than to macerate the olives 
in cold water; but they are frequently mace- 
| rated. in a lixivium of quick-lime and 00 17 
1 aſhes, after which.they are waſhed in clear LY 
ter. But in whatever manner the preparation 
Ty 3 they are preſerved in a pickle clarged 
with fome aromatic plant, ſuch as coriander. 
and fennel.” Some perſons preſerve them whole; 
others fplir them, for the more complete ex- 
traction of their mucilage, and in order that 
they may be more * impregnated bY 
the aromatics. _ 88 
An theſe proceſſes evidently tend 40 le 0 2 
the mucilaginous principle, which is ſol uble in "0 
water, and by this means to preſerve. the fruit 80 
from fermentation. When. the operatian js not 
Wer the olives ferment and change. 1 
415 | olives 


| Biriſiation of Ott... 4 a 
olives be treated with b boiling r 2 fangt. 


n 


the "Huleifage, b before ches Te de to the 


15 ; $ 12 . 73 9 4 * 1 1 
pfels, a fine oif Wifl be ob! , without dan- 2 
| ger K pe 5142 27: 8 LOTS 


B. When 1125 is hae 25 17 4 be f "Tl 


*; WE ITEF; 4 YO FHIE 
Ita ed in Water, the miei inous * e 
1 I ITY 9 1 zi 
is Aeg &d; and the bil x may | be "afterwards 
r 2 8 2 92 Lt £ Py 
LY” for a 117 0 time without change. 2 


£4. + $4 5 * * & oy od a 


we prev vil of the, marc of 5 95 Pre-.. 


e 


bottles, without any alteration, 


8 Ry. 


he : torrefadtion to which 5 i 1 — 
lagitious ſeec 5 are fubjected before the ertrac. 1 | 


tion of the wir, renders them leſs ſuſceptible of 


Do CH» 71 e 1 
19 5 5 becauſe. the mucilag e has been de- 
9 ++ . 


by be + £8 00 4: S 
ſtroye 


VN 


vs *$ ks F 
wi 1 es r, 1 in n order to 1 lane 


23 


e 47 89547 3: | ; _ 
ws with them, but now becomes e 
ie 22t 2it Co ts UREaTIT1G 
to other b ies. 


1 E + ae F37 r 1 5&5 15 
Mucifage m may therefore. be confidered 2s ; 8. 
IF ERHE FIRE „Al Fort 


ſeed © of fermentation. RS ome ag 
When the combination of the pure. ut. 


wo | 

favoured by ' the volatilization of the oi in- 
ui . 2 Wa. FS - 

flammation aß do co mbuſtion are then, the : con- 


* 5 125 


ſequence 1141 carry y this combination into eff 8 


You. ut | as | 073 _ 


8 * 4%; 4 A 0 <2 a ; Ea. | S 
Bf Nat F ln 242 „be 3 
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$i: | Properties ils. 


i 


| the oil muſt: be volatilized by the a pplication 


of a heated body; and the fame: 2 7 is pro- 
18 then ſufficient te to maintain the degree 


+ + EF 


4 ot volatility, nd ſupport the *combuſtion.. 


When a current of air is cauſed to paſs: through 
the widdle of the wick and the flame, the great 
quantity of oxigene which muſt then neceſſarily 
paſs $,occaſians a more rapid combuſtion,” Hence: 
it is that the light is ſtronger, and without 
ſmoke: for this ; is | deſtroyed and _— by 5 


the violent heat which i 18 excited. . Da ee 
The lamps of Palmer are likewiſe 3 


our i particular attention. By cauſing the rays 


to paſs through a a liquor coloured blue, he per. 
feet) imitates, the light of the day, wi uch 


baute, that the artificial "rays vn por to Ach 


and the TE rays. ich Wa thi 


malphere, may-owe, their . to 7 2 com. 1 
bibation with the blue. colour en appe 


to Predominate in the air. eee Ja fo, 
It water be projected upon ail in a ſtate of: 
inflammation, it is known that extinction does 

Rappen, becauſe the water is decompoſed 1 

in this experiment. It the, product. of. the. 
combuſtion. of oil be. collected, much water ig 1 
obtained, becauſe. the een of its hy. 


__ With oxigene e cbaß lig 
+ — 8 72 ; 


Jt Mr, 


43 Re 


vel has proved na ds Pound of 
olive ali ine: 1 Hit enen 
Coil or curbone, 12 ounces, 5 gtos, 4 grains; . 
x 5 3 Yor n "Bf: 67. 1 
"Ty W. abr wt rendering oils' drying, likewiſe 
epends' on the combination of oxigene with 
ch&oil itfelf. For this s purpoſe, nothing more 
is required than to boil it with oxides. If an 
oil de heated upon the red oxide of mercury, 
a confiderable ebullition enſues, the mercury is 
reduced, and the oil becomes very drying: 
this is an obſervation of Mr. Puymaurin. 
The oxides of lead or copper are commonly 
uſed! for this pt rpoſe.” An exchange of prin- 
ciples' takes place! in this operation; ; the mei- 
lage combines with the meral, rere the oxi- 
gene unites with the lilIll. Pk - 
Oil may likewiſe be COMA das the me⸗ 
tallic oxides by double affinity, after the man- 
ner of Berthollet: For this purpoſe a ſolution 
of ſoap 1 is poured into a metallic ſolution, © By 
this means a ſoap of a green colour is prepared 
with a ſulphate of copper; and, with that of 
iron, a ſoap of a n brown colour, of confi-: 
derable intenſity. 1 23 9 * 5 64 "oj ty 27115 1 * 
It appears that, in ts contivivieribil of fixed 1 
oils with the oxides of lead, a ſubſtance is diſa 
engaged, and ſwims at the top, Which Scheele 
17 | > WG called 


1 | K Combinations of Oils. 


called the Sweet Principle, ang; eme to be 
ſimply mucilage. 5 
Oil combines with ſugar, and alforde a 10 
of ſoap, which may be eaſily diffuſed in wa- 
ter, and kept ſuſpended. The trituration of 
almonds with ſugar and water, forms the lac 
amygdale, orgeat, and other emulſions. Com- 
binations of this kind exiſt . e In, 
the vegetable kingdom. T8] Fac: 
3. Oil unites readily with alkalis; a the 
reſult of this union is the well-known com- 
pound, ſoap. To this effect, pot-afh or pure 
alkali may be triturated with oil, and the mix- * 
ture concentrated by fire. The medicinal ſoap” 
is, made with oil of ſweet almonds, and half its 
weight of pot-aſh or cate WISE: FG you” 
becomes hard by ſtanding. - Jo £1 1199 
To make the ſoap of commerce, one Seth of 
good ſoda of Alicant muſt be boiled with two. 
| of quicklime, in a ſufficient quantity of water. 
i The liquor. is then to be ſtrained through LY 
| cloth, and evaporated to that degree, that a 
phial which contains eight ounces of pure wa- 
ter, may hold eleven of the ſaline ſolution, | 
which is uſually called Soap Lye or Lees. One 
: part of this lixivium, and two of oil, boiled to- 
9 gether, till upon trial with a ſpatula it ai! . 
mme _ nn orn. * 5 


| pared with u 


0 i l boiles 

5 fatture of Gate, ad 

In 1 manufactories the 3 pre- 
heat. Equal volumes of pounded 
ſoda, of Alicant, and quicklime previouſſy 
ſlaked, are mixed together Water is thrown 
on this mixture, which filters through, and. is f 


n EM? 


conveyed into a proper veſſel. Water is poured 
on till it paſſes through without acquiring any 
more ſalt. In this way theſe kinds of lyes are 
obtained, which differ in ſtrength; that Which 
paſſes firſt is the ſtrongeſt, and the laſt is al- 
molt, mere water. Theſe are afterwards mixed 


with oil, in boilers, where the mixture is fa- 


voured by heat. The weak lye is firſt added, 
and afterwards gradually the ſtronger; and the 


14 


ſtrongeſt is not added Silk A the ee : 


the proceſs. ü J 


To make the 50 aſa ahi moan, 1 
ſoda i in the maſs, blue copperas, AW dc. 
cording. to the colour deſi re. 

A liquid green or black ſoap is e 
made by y boiling the lixivium of ſoda, pot-aſha, 


or eyen ood-aſhes, with the marc of the oils 


of olive, of nuts, or of nape; or with ſat, or fiſh 
oil, &c. mot he b lack ſoap is made in Picardy, 
and the green in Holland. The Marquis de 
Bouillon has propoſed. to make mmm * 55 
mal fat. | 


At Aniane, 3 in the Se of bs 


Montpellier, a ſoft ſoap 1s prepared with a 


cauſtic 


$54 Monattore of Soap. TP 
cauſtic 1ixiviuim of Ten and 0 oil gf 
of marc of olives. ERS 
I ſoap be ex oſed to elgilten, aha reſult: 
is water, oil, and much ammoniac and there 
remains in the retort a large quantity of the al- 1 
kali uſed in the fabrication of the ſoap.” The am- 
moriiac which is produced i in this enperiment. 
appears to me to ariſe from the combination of 
the hydrogenous gas of the oil vith:the. nitro. 
gene, a conſlituent ee of the fixed! 1 
5 kali. o "Ifi 164-4. 31 A 8 ac 
r is ſoluble 1 in pure water; but ir 2 
curds, and is decompoſed in water abounding” 
with ſulphates: becauſe the ſulphuric. acid 
ſeizes the: alkali of "the. ſoap ;" while the earth 
combines with the eil, and Terms, a foop which 
ſwims at the ſurface... F 
Soap is likewiſe bolabie in gabel 0 che | 
; nee of a gentle heat and forins the eſ- 


ſence of ſoap, or Wanke bien 77 be 
ſcentecd ut eiae, Boone py 


> . * 'S: 2 


: 


555 


Soaps are pableef an with a larger 
dne of oil;and rendering it ſoluble in Was 
' Hence their property of cleatifing cloth *s 
Wear c. —_— are woch as deobſtruents WR 
media £ D mare a7 k 1416 
4. The ate oils unite! likewife with acids, 
Meſſts. Achard, Cornette, and Macquer, have ; 
attended t to theſe combinations. Achira gra- 


h dual 


” 
1 


* 3 
0 1 8 18 95 $5 SJ 
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2 I apc = ” 


Ay" adds the concentrated fulphuric acid to 
the fixed oil; the mixture being triturated; a 
maſs is obtains Laren is kaut in Leiter and 
IS in alcohol, ASENTCHTESYSTG Halm rt on” n 
The fumin ming "nite acid imm. urns 
the fred 'oifs black, and ſets fire 9 as are 
drying. It is in this caſe decompoſed with a 
rapidity fo much che; greater, a5 ch ol, has a 
greater s affinity with the oxigene.” On this ac 
count it is Mat the inflamnat ion of rhe d Yrs : 


Fol: 


oils is more eaſily effected than 5275 
Sener 2 js Oh 2 + IA bITIONS; bod. 
e acids whole conf tuen pa A qere 
moſt firongly to ogether, fave but à v Toe 5 80 
action on 25 a" circumſtance Fri roves 
that che effect of Aid upon oils is peta | 
owi 5 to the combination of their oxigene: | * 
FRA s by” virtue of this ſtrong affifitty of oils 
with oxip ene, that they poſſeſs the} zower of 
reviving me me tals. The oxigene then quits the 
metal, and unites with the oils, whit ch become 
thick and coloured. fe He follows "from 
hene that drying oils ought to. be preferred for 
this uſe; and we find that N . with 
es i thts rere. 


3 
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356% —PValatileon Bfſential\Oils, | 


Slate, ade N e e 
; Aon. 20 N 104 DIVISION. Ms oo 14 Þ Of 
nls Concerning V5lat ; bas 3304.25 


100 35H l 2 Ae 3112 Nita! BA! Arn 410, TR 
Fixed gil is combined with mucilage, vola- 


a tile oil y with the ſpiritu us rector, ora roma; and it 
1 this combination or mixture which conſti- 
tutes the difference betwe cen them. The vola- 

tile oils, are characterized by 2 strong ſmmell, 
more or. leſs agreeable; they are ſoluble in al- 
cohol and have a penetrating and acrid ar 


All, the aromatic plants contain volatile 


ſuch as jaſmin, violets, lilies b Kc en e 
The volatile oil is ſometimes. diſtributed 
ough. the whole Plant, as an the Bohemian 
angelica; ſometimes 1 It. exiſts.in in the bark, as 1 in 
cinnamon, Balm, mint, and the greater, ab- 
ſinche, contain their oils in the ſtem andleayes; 
elicampane, the. iris of Florence, and the ga- 
NARS the root. All the, reſinous trees 

ntain it in their young. branches; f oſemary, 
me, and wild thy me, contain their eſſential | 
oils in he leaves and buds; lavender and the 
roſe, in the calyx of their flowers; camomile, 
lemon, and orange trees, in the petals. Many 
fruits contain it through their whole ſubſtance, 
doh Pepper) Juniper, &c. a 
0191 -: | „ Mons 


mons in the zeſt and be, which zocloſe 

them. The ſeeds of uinbelliferous 2 ſuch 

as aniſe and fennel, have the veſicles of eſſen- 
tial ol m eee the proj octing Dee : 

their ſkin: the nutmeg tree contains its eſſen- 

tial oil in the nut itſelf.— See Hurd dukrion a 


| TG RY bene Buqu £ 5, P. 209 
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[dad of volatile oi ane eg 
to the ſtate of the plant. Some afford moſt 
when green, others when dry; but the latter 
eondiente the fmalleſt number. The quantity N 
1 ife varies ing to the age of the 
plant, the: foil; the clitnare, deeper 0. 


eee 39 * 


neee Some are very fluid, as Wola b 
nder, ro 5 1 the deer ben 


| which Beating: -concrete 1 5 ths! gightoſt im 
preſſion of cold, as thoſe of aniſced and fennel 
others again poſſeſs the concrete form, chte 
ttoſe of roſes, of parſley, and of elicampane- 
Phe volatile oils likewiſe vary: in their To- 
Jour, The oil of roſes is white; that of Ja- 
yender of a light yellow: that of cinnamon 
of a brown yellow; the Oil of camomile is of a 


» r 
7 1 
An 
. 8 „ 476: 3% ba 
* . 
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nes e as the oils of fallafianani of Wes; 
The ſmells of eſſent ial oils vary according to 
thaſe of the plants which produce them: 
The; taſte af the volatile dil im general! is 
hot: but the taſte of the plant does not always. 
influence that e eee ge -an. . 


2 of Pepper bes no acer nd th: i 
e Biel Ladd: : 


45 We are end with two methods of ex- 
; MN expreſſion and diſtil- 
—— UT ²⁵˙Euĩn vi]. baffet. 


1 wcnn. a A 


J — ee eee and 1 
motte the oil iſſues out ofathe fein of theſe 
fruits when ne It may therefore be pro- 
cured by ſtrong prefſure of the peeling againſt 
an inelined glaſs. In Provence and in Italy 
2 wen are raſped; by which means the vefitles 
are torn, and the oil flows into the veſſel de- 
it: this oil ſuffers the'paren- 


SLUR | chyma 


vlan of alle d. "39 
chyma which goes along with, is, ch ſubſide, 
and becomes clear by ſtandi g. 

If a lump of ſugar Deb bete 6 
| veſicles, it eee 9 — 


18 >. Diſtillation is the met} 20. Mott 
ud in che extraction f volatile oils. E 


oil is placed in the boiler or b dy af the, alembic. 
A \ quantity of water is then pouxed in, ſuffgient | 
to cover the plant, and ene 
ecbulſieien. The oil which, riſes, wi th.this 
gree of heat, comes — he, wa 
| collected at the Curt; 
called the, Italian receiver, $i 8 
5 ſurplus of water to eſcape by a ſpout Ing: 
from the belly of the veſſel, whoſe; ori | 
' Lower pon thg> of the, neck of.che.receivers 2 
that by this means the oil is, collected in the 
neck, without, a poſlibility of its eſcaping.” 
Tbe water which paſſes over in diſtillation is 
more or leſs charged with oil, and the odorant 
1 #51 the plant, and forms what is known - 
by the name of Diſtilled Water. Theſe waters 
ought to be returned again into the cucurbit, 
| "iff the ſan kind of plant is 3g8in, diſtilled; 
e 


1 


becauſe, being ſaturated ick bt 1 00 we gte. 
1 — 3 Ee 
Wpen the bit ir very fluid or v Very volatil AY 
iryt6 annex à worm pets ; "the: dent. 
bie, and to have the Preczutief of keepin ig the. 
water at a very cold temperature: but when, 
on the contrary, the oil is thick, the worm pipe | 
muſt be removed; "and. the water of the refrige- | | 
ratory kept a at a moderate temperature. In 95 
fre th the oils of balm, mint, lage, lavender . 
momile, &c. may | be diſtilled; and, by the . 5 
ſecond; the oils of roſes, 'of eue ane, 2575 par . 
ley, of feritiel, of cumin, Ke. 15 
The eil 6f cloves may likewire be Extracted © 
by "diffillation per deſcenſum, which i Is deter- 


by Fug, * 
* 5 . 


mines vy applying the fife bene ede ware. 
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"Volatile Shrrurt very ſubject to be BEES | 


either by mixture with fat oils, or "with. « oth a 
eſſential oils, ſuch as that of turpi meine, © which 
is cheaper; or by mixing them with alcohol. : 
In the firſt eaſe the fraud is eaſily detected 8 
1. By diſtillation, becauſe volatile oils riſe, at 4 
the heat of boiling water, 2. By Toaking | pas 1 
per wum pot o or trace of the mixture, and EX= | Fo 
poſing it to a degre of heat ſufficient to drive . 
off the volatile oil. 3˙ By means of alcohol, 
r which 


Proeries of Volatile Oils, — 


n 8 mil y by the inſo- 

lubility of the fixed bei ant b uno | 

The: volatile oils which, have A, very — 

= FEDEX, ſuch as thoſe of thyme and, la ye 

often. ſophiſticated, by oil; of turpentine. In 
this caſe the fraud may be diſcovered by ſoak- 
ing a ſmall piece of cotton in the mixture, and 

leaving it expoſed to the air a ſufficient time 

for the ſmell of the good oil to be diſſipazed, - 

and leave only that. of the adulteration. The 

ſame end may be anſwered by rubbing a ſmall 

quantity of the mixture on the hand, in which 

the peculiar ſmell of oil of turpentine is deve- 
loped. Theſe oils are likewiſe falſified bydigeſt. 

ing the plant in oil of olive before diſtillation. 

In this manner the oil of camomile is prepared. 

. The very light oils, ſuch as thoſe of cedrat or 

bergamorte, are often mixed with a ſmall quan- 

tity of alcohol. This fraud is eaſily detected 

by the addition of a few drops of water, which 

immediately become white, becauſe the al- 


cohol. abandons, the oil to unite. with en ; 


Water. 13 + 19 FH of; 2 3 


The ee 1 are e eee, of: uniting mne; 
oxigene, with alkalis, and with acids. 
1. Volatile oils abſorb oxigene with 4 greater 
facility than the fixed oils. They become co-—- 
loured Lby the Matias. grow chickercaud aun, 


I 


a. Nn Volatile Oils. 


ts the ſtate of reſin; and when they are thick 
ened to this point, they are no longer capable 
of fetmetiting, but ſecure frotm all pütrefaetion 
duch bodies a Are penetrated and well impreg- 
nated wirk them! On this is founded the the. 
oer embakning. The atio of acid upon 
theſe olle, cdufcs them to päfs to the Rare 1 
reſin; and there is no other difference between 
volatile oil and refin, than that hich arſe" 
falk this dither of oxigene.”' MITE In 
Alt che its, When they affurde <©e rater” 
of reſin by this combination of oxigene, let 
fall needle- formed cryſtals of camphor. Mr. 
Geoffroy has obſerved them in the oil of fever- 
few, rope x- ule ws rome a bree #725, ae 
p. 1634 A YT 213 4 105795 
When th en t Oath re Subd n kb” 
of oxigene, ĩt gradually loſes its ſmell and vo: 
latility. To reſtore this oil to its original fate,” 
it is diſtilled. A thick matter remains in ns 
diftilling veſſel, which confſiſts of 'refin' r 
fectiy formed, and is thus ſeparated from tlie 
oil, e has not yet undergone n bee *. 15 
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95 The ada of acids are not ens FF 


Wich all volatile oils. 1. The'coricen rated ſata 
phuric acid thickens them; but, if it be di- 


luted it forms ſavoniiles 2. The nitric acid. 


raren. 1 8 8 when 


when ——— en them; but, when 
diluted, it cauſes, them. gradually to paſs. to the 
ſtate of reſin. Borrichi ius appears to hay v6 5 


been ee wk pings a 


with, the other vo, (ALL eng, The 33 


tion of ils ja g much the more caſily effesbedo | 
as the oil is mord drying or greedy of oxigene: 
and the acid more eaſiij decompoſed. 3. The 
mutjatic acid reduces oils to the ſaponaceous 
een murkeis rn 
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BY Starkey appears to. Hom "oy . ther 
firſt yhg attemꝑted to combine a volatile oil 
with a fixed alkali-. His, proceſs is long and 
complicated, like thoſe: of the alchemiſts; and 
the combinationũt afforded was known by the 
name of Starkey's Soap. The proceſs of this 
chemiſt. was, ſo long merely becauſe he uſed: 
the carbonate of pot aſh, or mild vegetable al. 
kali; but if ten parts of cauſtic al kali, or lapis 

cauftigusy, be trituxatedt hot with eight patts of. 
oil. of. turpentine, the ſoap, is inſtantaneouſly: 
formed and becomes very hard. This is the 
proceſs of e aer. des Sciences, 
An e e eee FCC 
Ar HA ins! 000 150 5 (ES: inte, 461192 
M, | s Concerning 
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which _ in China and oo Some tra- 
velters"affirm that the old trees contain it fo 
abundantly, chat on splitting the trunk it is 


found in large tears, ſo pure as to have no nee 


of recti cation · To extrac the caniphor, the 
roots of the trees are uſually choſen; or, in want 
of theſe, all the other parts of the tree. Theſe” 
are put; together with water, into an iron alem 

bic, which is covered with its head. The ca- 
pital is fitted up internally with 'cords'of rice 


ſtraw, xhe Joinings'are luted, and the diſtilfa- 
tion proceeded upon. Part of the camphor” 


ſublimes, and attaches itſelf to the ſtraw Within 
the head: While another portion 18 carried ts" 
the feceiver with the water. The Hollahders 
parity camphor by mixing an ounce of quick“ 
lime with every pound of the ſubſtance, and 
ſubliming it in large glaſs veſſels: WAY "HE 125 125 

Camphor, thus purified; 18 a'white Loi rete 


cryſtalline fubſtance, of a ſtrong ſmell and taſte, 


ſoluble in aTcohol; burning wir a white an 
and leaving no reſidue: reſembling elke ile 15 
in many reſpects, but differing from them i in 
e Properties; fucha as s that of burting with-" 
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or is obnined, þy di ſtillati on from the 


Hula. hel 10 enium, NE! the anemony, - the pq! | d. 
flower or. pulſatilla, &c, Andd it is. to be, obo 
ſeryed, that all theſe plants afford A much 
greater quantity of camphor when the ſap has 
been ſuffered to paſs to the concrete ſtate, by A 
deſiccation. of ſeyeral months. Tbyme and 
peppermint, flowly dried, afford much cam 
phor; whereas the; freſh plants afford Volatile 

moſt of the volatile oils, in paſſing ta the 


oil: 8 
ſtate: of reſin, alſo, let fall much camphar.. M AY 
\chard has likewiſe obſeryed that a { ſmell, of. 
am thor was diſengaged when he treated the, 
volatile gil of tennel with acids. The combi 
nation of the diluted nitric acid with the volatile 
oil of aniſe, afforded him a large quantity of. 
cryſtals, which poſſeſſed moſt of the propegties 
o, SAPRRST... He obtained a fimilar Fer- : 


; 


CE TS ws 


gar faturated with. the volatile oil of * | 
From all theſe facts it appears, chat the baſe 

of camphor forms one of the conſtituent rin-⸗ 

ciples of ſome volatile oils; but it is in the Ji 
Vo. III. . quid 


— 


ing to f Ir. Romiev, x whether 1 in ſublimatien, L 


6 3 Properties of ber. 


quid ſtate, and goes not Erne eee ut 
oy combining with ;oxigene, | A At . ry * fare 
7 or is ca apable of fcryſtallizmion,accords 


Or 18 


when it Is flowly: precipitated from alcohol, or 
when, alcohol is fu \perfaturated; wirh it; it pre- 
cipitates in lender filaments, cryſtallizes | in, hez 


 agonal blades attached, to a common axis, A | 


it ſublimes in hexagonal e Nin 
gonal cryſtals. EE ES ee 
f -amphior- is not ſoluble. in Water ; ; but it 
communicates its ſmell to that fluid, and burns 
on its ſurface. Romien has obſerved that ſmall. 
pieces of -camphor, '« of one-third or -— 4 
of: a line in diameter, being placed on the ſux- 


face of pure water in a glaſs, hae a rotatory 


motion: and this appears to. be an electr IC 
phænomenon; for the motion ceaſes, if| the wa- 
ter be touched with a conducting ſubſtance; 
but continues if it be touched with an inſu- 
lating body, ſuch a8 Slaſs, ſulpbur, or reſin, 
Bergen, has obſerved chat ca N} vr. fon nee 
wp upon hot water. 1 A 


1 


Acids qiſtolve camphor 1 producing 


any Alteration i in it, or becoming themſelves de. L 
compoſed : the nitric acid diſſolves it quietly "1 


and this dolution bas deen called Oil of Cam- 
Ws Eampbangrecipirated, from. its olution, 


* 


444 of an” 4 


acids by 7Y addition of alkalis, is heavier, 
harder, and much leſs combuſtible, according 
to the experiments of Mr. Koſegarten. By diſ- 
tilling the nitric acid ſeveral times e this 
ſubſtance, it acquires all the properties of an 
acid Which cryſtallizes | in parallelopipedons. | 
1 obtain the camphoric acid, nothing more 
is required than to diſtil the acid at ſeveral 
times from the camphor, and in a large quan- 
tity. - Mr. Koſegarten diſtilled the nitric acid 
eight times from camphor, and obtained a 
falt cryſtallized in parallelopipedons, which 
reddencd ſyrup of violets, and the tincture of 
turnſole. Its taſte is bitter; and it differs from 
the oxalic acid in dot precipieating: lime from | 
rhemuriaticacid: | 
Wich potaſh it beim a ſalt which ats 
in regular hexagons. 
With oda it affards irregular cryſtats. | 
5 With ammoniac it forms cryſtalline a" 
which exhibit cryſtals in needles and in priſms. 
With magne ſia it produces a white pulveru- 5 
lent: ſalt, which may again be diſſolved j in water. 
Ie diſſolves copper, iron, biſmuth, zinc, arſe- 
nic, and cobalt. The ſolution of iron affords a 
yellowiſh white powder, which is inſoluble. 
This acid forms, with. manganeſe, cryſtals 
whoſe planes are parallel, and in ſome FONT | 
reſernble baſaltes. 
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e Pie catn 


4 this acid, iſs in Nan vegetables; ſince 
cCamphor Maß Ve detruckec ftom the bits of 


bach other by the aflift 


thy me > bf einnatnen, of turpe itine, of mint, of 
feverfew, of ſafſafr; 28, Kc. Mr. Dehne has ob. 
tained it from the paſque flower, or pulſatilla; 
and Cartheuſer has indicated N 2 
Plants which contain it. 

Alcohol readily diſſolves it, and it may be 
precipitated by water alone: this ſolution is 
*known in pharmacy by the name of Campho- 
rated Spirit of Wine; or Camphorated Brandy, 
u hen brandy is the ſol vent. 
The fixed and volatile oils like wiſe diſſolve 
nee of heat; the ſolu- 
tions let fall cryſtals in vegetation, ſimilar to 
rhoſe which are formed in the ſolutions of ſal | 
ammoniac, compoſed” of very fine filaments = 
adhering” to a middle part. This obſervation 
was mage 1580 Mr. nn nne Sciences, 
"7786 EASY n (fa L 4 4206881 

Camphor i is one of the beſt remedies which 
| MP art of medicine poſſeſſes. When applied to 
"inflammatory tumours it is reſolvent; and, in 
ternally taken, it is antiſpaſmodie; eſpecially 
9 4 diſſolved in brandy. It is given in Ger- 

many and in England in the doſe of ſeveral 


Aran per day; but in France our timid phy- 


ſicians do not preſeribe it in a larger doſe than 
: a a rw 


a few grains: '"'Tt'mitigate« 
paſſage»: It is given tri urated with olle of 
. ſugar, &. ee 15 ND i n 
il bar lkeuige been fl at ita ſmell 
| ſefts,.9 whi inane — MAT 


tine en 7-40 215 k teh uy +4 4 re ej 


a0 eee barge 92 ONE WP le ks 48s 


A RS bib e * 27255 
"th: ined n 1" Coincrntſe Reſins. WR 


2 NOUS ITS Seri 


{ $144. 7 . — 


FR 
mable ſubſtances ſoluble in alcohol, uſually af-- 
fording much ſoot by their combuſtion; they 


are-likewiſe ſoluble in oil, but not all in water. 
All the reſins appear to be nothing elſe but. 


oils rendered concrete by their combination 
with oxigene. The expoſure of theſe, to the 
open air, and the decompoſition of acids ap- 
plied to them, evidently prove this concluſion. 


Reſins in general are leſs ſweet than the hal- | 


ſams. They afford more volatile oil, aa 

iſ by:Siflanen ol, ow, io Eno bw] 
There are ſome. among the. A 1 
which are very pure, and perfectly ſoluble in 
alcohol, ſuch as the balm of Mecca and of Co- 
pahu, turpentines, tacamabaca, elemi; others 
2 * cansgin f a t portion of 
| W i; OS SOT jt bt , 


in alcohol ſuck are maſtic, Sash guaia- 
cum, laudanum, and dragon's blood. 
war. ennie ite Meechrdoia fund inice 
which becomes:thick: and brown by age, It 
flous from inciſions made in the amaris p- 
balſamum. It is known by the different names 
of Balm of Judea, of Egypt, of We aun, 8 
of Syria, of Conſtantinople, &c 5 
Its ſmell is ſtrong, and neee vga s 
lemons ; its taſte is bitter and aromatic. | 
This balſam, diſtilled by ah heat of boiling 
ee volatile oil 1 ie e 
It is balſamic; nn ee ãncorporated 
with ſugar, or mixed with the yl 
12 . hetnaca e 
called Copaiba, in South America, near Tolu. 
I affords the fame products, and poſſeſſes the 
ſame virtues; as the ſore going / 
3. The turpentine of Chios flows from the 
rpentine tree, which affords the piſtachios, 
Ivi is fluid, and, of a eee ne 
clinin FFF 
This eee, grows in eee — 
common in the fouth of France, The tur. 
--pentine is obtained only from the trunk and 
_— branches. lacie made firſt at rhe 
LOT 6 lower 


2 


7 ! Tm i: 1 if wi bn 210 nt 
. 
without” addition,” affords a very white, very 
and very fragrant volatile oil: a more 
oil may be ene at %ho han of 


Arc ad its a e bitter. I * 1 4 * 
eee affords it is chat Which af. 
fords manna.” Holes are boredduring the ſum- 
near the bottom of the trunks of thoſe teecs, | 
nto v ch ſmall gutters ox tubes are inſerted, 
to convey the juice into veſſels intended to re- 
ceive it. The reſin is obtained only from trees 
in full vigour ; the ald trees very often have 
conſiderable depoſitions of reſin in their trunks. 
This en affords the ſam e 
as that of Chios. n i N 
It is uſed in — a A ee for 
ulcers in the lungs, kidneys, &. either in- 
cor porated with ugar, or mixed with the 
„„ | | yolk 


a ddr p porto be 2 The hag been Wr 
Hi wk Tpt none ol: 


Pore robe is hef jon eos 
rhe confiftence 'of A fixed 6, of * 5 


very corr nb in the' Hidukraths er Svitzeriaia. 
This reſin is collected! in bliſters, which-appear 


| Seca of the fir i in its at eye Which . 
more pleaſant. e 0 ained from a ſpecies 


te 


. in ( Dy Gar bes MK, 
Oi or turpentlte Were panne vſed: 
in the arts. It is the great ſolvent for all refins; 
and, as it evaporates, it leaves them applied to 
the ſurface of bodies on which the mixture has 
been (previ. As refins are the baſts of all Var- 
niffles, alcohol and oil of turpentine muſt de 

che Vehicles or Wien,: ain off but 

4. Pitch 


—— ne Picea or 
| mn are e eee | 


by thenamesf WhizePac,or Burgos ad Fe. 
White pitch, ! lamp-black, form 
black pitch. Wi a FO! E539 2Þþ fiat = 
Wen een _ fuſion — N 
Wiege p time over ee It thai n be- 
comes very dry, and is called © Colophony. 4 
Lamp. black is the ſoot of burned pitch. 51 
men egen due Wee. e 
pit- coal. And HEE We ai, ay; By. Fry 
para a concrete W juice, of 4 
yellowiſh white colour and ſtrong ſmell. This 
juice comes from Guienne, where it is e | 
by two eee _ 3 e nn ajor,. 
et minor. 125 0 1 
2 When theſe t trees wad Noh acertain, nch 
a bole or norch is cut through the bark, near 
the hottom of the trunk. The reſin iſſues out, 


and flows into veſſels Plane; Berau to receive 
if 71 1 | | it. 


rom. into a Ska or gutter, ren 
1 —— 1 _—_ 
part: ele tar uſtd b ——— kiit 
parts of ſhipping and other veſſelss ate 
The combination TIEN oh | 
Wee Sake. Gilg: 
To make the wax, take half a an ounce: 6 gum 
lac, two drams of turpentine; the lame quan- : 
tity of colophony, one dram of oinnabar, and | 
the ſame quantity ob minium. The lac and 
the colophony are to be firſt fuſed, afterwhich 
the a is to be added, and laſtiy the 
6 e, onus 0: 
6. Mattie has, -the form: of 1 


dry whice tranſparent — »binerand4C- 
rute. [vis obtained from C 


— 5 Boi this velafon; ie reſin itſe 

is Rnomn bene re n name: of Ven | 
mis ods ingot fo matt hh wb 
8. | kabdanuny is: a black ſinoue juice, dry 
and friable, of a ftrong ſmell; and a diſagreea- 
ble aromatic taſte, It tranſudes from the len ves 
and branches of a kind of ciſtus; which grows 
in the iſland of : Candia. Tournefort, in his 
| Tam eee ee 
pores of. — Ane pealamts firike all the 
800F+ -. parts 


76 m̃ Various Reſinous Subſtances. 5 
parts of theſe trees with a kind of whip, made 
of ſeveral thongs of leather, fixed to the end of 
a ſtaff. Theguice adheres: to the leather, and 
is cleared off with a knife. This is pure lab 
danum, and is very rare. That which is 
knoun by the name of labdanum in tortis, is 
n with a very fine ferruginous ſand{For- 
e of increaſing iteweight. 4 nn? 
. Dragon's blood is a reſin of a deep red 
in hos WP Regt an in powder. At 


nor met. an 2515156 opt 


ptero=carpus draco. The parts are expo; to: 
he vapo nee dende wehe aaede gata 
ih teaves.of een ichn Letribt nt 
The dragon's blood elke idk which has 
the form of flattened amm deere ue oa, 
doſition of various gums, + ch-ehis 
is gi ven, after they have . e een 
ſtrall quantity of dragon's blood 501 not 
Dragon's blood is ſoluble in alcohol :: the ſo- 
lution is red: the reſin itſelf may de precipi- 
tated of the fame colour. r. 
This reſin is uſed; in medic ine an an an. 
gent. N a aan ot: aueh 
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* embed defidebalfams to be fluid in- 
flam mable. ſubſtances; but there are ſome 
which are dry. Others again give this name 
to the moſt fragrant among the reſins. M. 
Bucquet has confined this denomination to 
Jacks reſins n as have a n ane 
eſpec een — acid and gen- 
crete ſalts, which may be ſeparated by decoc- 
tion or ſublimation. - It appears therefore that 
theſe ſubſtances contain a principle not found 
in reſins, which, combining with oxigene, 
form an acid; while the oil, ſaturated with the 
ſame air, forms the reſin. This acid ſalt is ſo- 
luble in water and alcohol. As the chemical 
analyſis points out a ſufficiently ſtriking dif- 
ference between balſams and reſins, we hin | 
it proper to treat them ſeparatexyx. 
The ſubſtances called Balſams are A 
reſins united with a concrete acid ſalt. We 
are acquainted with three principal kinds; viz. 
benzoin, the balſam of TON and the ſtorax 
clarnita. T1” 


gs et Benzin 


„„ oo 


any mixture of theſe fine and very pure tears. 


; by cooling. This ſalt may alſo be extracte@by | 


lefs than that whit 0¹⁰ 
0 denzoin and this is the ſubſtance called Flo. 7 4 


1. Benzoin Wege l juice, ds + pit . 
ſant P by 
friction and heat. + I NEL IU * IT ie 161 511+ 

Two varieties of this ſubſtance are An 


the 4 — _ the common ben G 


and of the — eee m 160  fratture. 
ond is merely the juice irfelf, -wirko 


It comes to u the kingdom of Siam, an 
the iffand of —— 4p hn know 
the tree that affords it . s n n 
"Benizoini, id" THe n x Hot — tus] ſpe 0 
on if it HARE, i ferring it W 
fire, it ſwells up, and city's wok piitunt 
rhough 1efs powerful ſmelt. foo 
Benzoin pounded, andboiled i eln 
an acid falt, which cryſtallizes in long needles 


ſublimation. It riſes by a degree of heat e 
ich is required to raiſe t e 0 


moin, or the Süblimed Aeid 0 
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For a drawing. Sai deſcription of. i conſult | , 
Deyanes, in the Phil. Tranf. vol. Ixxvii. No, 3. 
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cals. a at Hheſe Arti oY 
the large way, I begin by diftilling — 
and cauſe all the products | | 
together into a Opec ions receiver. EY then 
boil the product in water, and by this means 
1 obtain a much greater quantity of che ſalt of 
benzoin: becauſe, in this ſtate, the water at- 
tac ks and diſſolves the whole contents; where... 
as the moſt accurate trituration will not pro- 
duce the fame; effect. „CC 7 Toes 8 
The ſublimed acid of benzoin has a very pe- 
netrat ing aromatic ſmell, which excites cough= . 
ing; more eſpecially if the ſubliming veſſels be 
opened while yet hot. It reddens the ſyrupof 
violets, and efferveſces with the alkaline carbo- 
nates. It unites with earths, alkalis, and mes: 
tals, and forms benzoates, of nene . 
and Scheele have given us ſome account. 
Aleohol diſſolves benzoin totally, wit 8 
leaving any reſidue but ſuch foreign i impurities 5 
as the balſam may happen to contain. It may 
be precipicated by che addition of water; and 
een the: Oe called Lac Vire. - 
ginale« N 8 worn, x 
nente fads as an aromatic in r , 
dut it is ſeldom uſed in ſubſtance, becauſe of 1 its | 
Prin ſolubility: its UncrUre en volatile acid, = 
Re S.1 i are A 


GS 
e 


cine to beadminiftered in pituitous obſtruction 
— the kidneys, &c. e given in 
„ or diſſo ved in nter 4414s x 139 lay. 


| kent eb. It is ere by friction to 
members affected with ahn ker 
ate iforders. gh Ha ial ty By Hs EH 
2. The balſam of Tots; of Peru. 6s of Gar- 
[Hhidijena; has a mild and pleaſant iſmnell. 
It is met with in commerce in two diffetent 
forms ; either in ſhells, or in the fluid ſtate. 
The coco is ſoftened by boiling' water, and 
the'balſam flows out in the fluid foren. 
Ihe tree which affords it, is the Tolifers 
4 Linnæus. It grows in Sau Aden in 
the diſtrict called ee bet wee mn ger 
and Nombre de Dios. 
The fluid balſam Mods much volatle'oi 
hen diſtilled by the heat of boiling water: 
An acid ſalt may be extracted from this bal- 
4 lam, which u reſembles am benzoin, 
_ this ſudlimed {alt is ee e 
cauſe it is ſoiled by a portion of the balfam, 
Which riſes with a leſs Ld mmm | 
does. 5 N | ein 
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—— adding, 
ſuffering the alcohol to pn ns 


It is falſi fied by macerating the, diſtilled oil 
of Wer ut 


# ? ure ef n 3 * 173 


8 — The plant 5 e ir is called the grid 


ig aj in Provence, in the wogg. of La Char 
4 ev, hy the name of Aliboukicr ; 
| and, according to Duhamel, affords f yery odo- 
ntquiges r eee A 


l habitudes, do ring. AAR? ly b Rae the 
dhe pressding, ang it exhibitz the 
nome na. 


llt. Js Ari 504 10 Th 5 yi 
G 


Vor- 11 


Vi the buds of the balm-ſcented | 
arr Tt $ ARM eue of . 
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It was formerly | t to us in canes or 
reeds, whence its name of ſtorax calamita. 2 
Theſe three batfams form the baſe of thoſe 
frugrant paſtils which are burned in the cham- 
bers of tlie fick, to conceal or diſguiſe bad 
frnetts. Theſe balſams are made into maſſes 
by means of gum; with the addition of char 
coal and the nitrate n e e 4 pwn 0 
ee 
— 1 85 e 8 was; en, 
eee TIC EE 1 
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as; in the gacee rey the” Min ree;-forne- 
times yellow, us in the tHelidonium': To that 
FORDS cone rhe ances om true emul- 

"btn Prinelples vary in 

el fron ee ee hr 
he pum refins are pattiy fotable in water, 
"ine darch in Wehe. e ae. 
One characte of gum refins Is, chat they ren- 

der water türbid in Which they ute boiled/-r" 
Tunis chäfs i fificientTy numereus;? büt w. 
12850 27805 treat of the eee ome and 


mor e thoſe which are uſed in medi- 
eine. CCC 446 
ſin, in tears lou white colour, and 
tranſparent. TWo kinds are known in trade: 
rhe male incenſe, in ſmall very pure tears; and 
the ferale incenſe, in large and impure tears. 
The tree which affords it is not known, 
Some authors 0 it to be the: en 
1 leaves. hs 
Olibanum contains Me parts of e 
matter, and one of extract. When it is boiled 
in water, the folution is white and turbid, like 
that of all the juices of this claſs,” When 
freſh; it affords a ſmall quantity of volatitevil.. 
QOlibanum is uſed in medicine as a reſol vent. 
But its chief uſe is in our temples, where it has 
been adopted as one ef the eee we 
xorſhip:of the Divinity. 1 
Iv is uſed in heſpitals, to Aifouiſe. the. del 
ol the putrid air which is exhaled. M. Achard 
has proved that this proceeding has no other ef- 
tech than that of deceĩving the fenfe of ſmelling. f 
2. Scammony is of a blackiſh grey colour, 
a bitter and acrid Ee * a eee nauſeous 
ſmell. e a FLAP 1 x f 0 N 
Two varieties are met WW in erbt 5 
one of wbich comes from Aleppo, and the 
other from Smyrna. The firſt is pater, lighter, | 
. G 2 | and 


10 | ure; b ae io black, heey, 
and ned with; foreign, ſubſtances. „ 
It is extracted from the conyolyulus ſcam- 
monia, principally from the root. For this 
Purpoſe inciſions are made at..the head, of the 
root: it. is collected in muſcle, ſhells. But moſt 
of that met with in trade is aätainad from the 
roots by garen. in,. cy s 
47 From the reſults of pr analyſis of Geoffroy 
and Cartheuſer, it appears that the proportion 
of the component parts varies in the different 
Ipecimens examined. The latter obtained near 
e half. of extract, whereas: the | former band | 
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140 eee is uſed i in ee as ee e 
in the doſe of ſeveral grains. When tritur⸗ 
With ſugar and almonds, it forms a very agree- 
able purgative emulſion... When ſoftened. by a 
mixture of the juice of liquorice, or of wild 
-quances, it forms the diagredi . 
218 Gum guttæ has a,reddiſh 8 colour: 
it has no ſmell; but its taſte is acrid and cauſtic. 
Gam gutt was brought to Cluſius in 16. 30. 
f os. comes from the kingdom of Siam, flom 
China, an he iſland of Ceylon, in cy: 
linders of various ſizes. The. tree which affords 
is, called Coddam Pulli. 5 Herman reports, 
lem his own gbſervation a8 an eyewitneſs, that 
i and ee juice flows from inciſions 
| made 


< g* 


lowiſh white colour; but moſt commonly in 


Gun Gulie. Aſa Petida. - 


made in theſe trees; that this Juice becomes 


thi ek by the heat of the ſun; and that, When 
it is in a ſtate fit to he hanc lee; it is formed 


into large globular Fiete ii 


Geoffroy has extracted fivesſixths of reſin 


r ET tz a 


from gum gutre. Cartheuſer has aſcribed/to 
it more extractive than reſinous matter. 


Gum gutt#'is ſometimes uſed as a purgative, 
in a doſe of a few grains. But the principal 


uſe of this ſubſtance is in painting, where it 
is recommended by the beauty of i its colour. 


4. Aſſa fœtida is met with in tears of a yel- 


the form of loaves formed by the aggregation 


of a number of the tears. It has an acrid and 
bitter tate, and its ſmell is one of e moſt 
; diſagrecable. „„ | f 


> 
I 


The plant which at affords it is ales rena. 


| 2 Fetida. 


This plant grows i in Perſia; and ths jules! of 


its root is obtained by expreſſion, according to | 
| Kempfer,, It is fluid and white when it iſſues 
from the plant, and it emits an abominable 
ſmell when recent. This Juice loſes its ſmell, 
_ and becomes coloured, as it dries, But it ſtill 


retains Cmell enough to entitle it to the name 
ü of Stercus Duden e 2nobefl 


2 Ws 


The Indians find i its flavour ie they 


FT 85 ue it for ſeaſoning, 12 call it the Pin of the 
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$6 | "Parrous Kinds of Aloes. 


more particularly \ Valuable as A wok 60 5 


"Ir 


Lodge 41 D or which Leine, beyond e 


gument, that taſtes müft not be äiſputecl. Nette 
b Cartheuler Found it to Colftain ohe-chird of 


belt. 


e en ien een ue Horm? 


0 y ; And 
A ial 


Ic 11 4 Brkt and Mitte Fe 


v $84 i445 * E i 2. 
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antibyſteric. | 
Altes if 4 zuice f 4 fed brd 


. bbldbr. 


| and Ty coriibie bitterneſs. "Three ſpecies 
Url: diftinguiſhed—the' ſoceotrine aldes, the 


hepatic aloes, and the coballine N 


170 


LES 7 234 


Ja affiey eu, Ws ſaw theſe three Varieties" 1 5 5 
i at Morviedrs | in Spain, affutes us thr they Are 


at obtathed from the ASE 'vulg Alis. The firſt 


| Variety is 15 obtained by making amid in the 


Ni 


leaves. Time is allowed for its impüriries to. 
 fublide perfectly. The fluid is then decanted 
from the dregs, and left to become xHick; after 
which it is put into leathern Hacks for ſale, un- 
der "the" name of. Soccôtrine aloes A juice of 
the ſame nature is obtained by expreſſion from 
dhe fame leaves, which, when clarified in the 
ſame 1 manger, forms the hepatic aloes; nd The 


- Coballiae ages i Is obtained by a dröge er * preſe 


>; 


"> BY 


dure nnn N 811 10 
The Sgecotrine alocs: contains no more than 


8 2 44 


. me-eighth of reſin, according to Boutduc. 
The * aloes contains half its weight. © 
. 


Gun Aununisc. Elaſic, * 7 


Aloes is very much uſed in medicine $622 
. Gum ammoniac is ſometimes met an | 
in LY tears, white within, and yellow with- 
out. But they are often united in the maſs, 
ale the benzoe amygdaloides. 8 ek 

Its ſmell is fetid; and its taſte . bit- 
: ter, and rather nauſeous. 

I his juice comes from the Sele Africa, 
nd the plant which affords it is unknown: it 
is preſumed to be of the claſs of innbelliferous 
: Tre from the figure of the ſeeds found in it. 
Sum ammoniac is very much uſed in medi- 
cine. It is a very good alterative; and is given 
in pills, incorporated with ſugar, or in ſome 
5 ata, It may even be diſſolved or diffuſed 
in water: this liquid becomes turbid, and of a 
5 gelbem white. Gum ammoniac enters into 
the Sens ofall diſcuſſive . 8 


1 
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| Concerning Croarchoue, or Elaſtic Com. 


; . Elaſtic gum is one of thoſe ſubſtances which 
; i is difficult to claſs. It burns like reſins; but 
1 its ſoftneſs, i its elaſticity, and its inſolubility in 

the menſtruums which uſually diſſolve refins, 
. do not allow us to claſs it among thoſe bodies. 
MY are Kue ard ir is  Knbva 28 the 
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name of Seringa by the Indians of Para. The 
inhabitants of the province of Eſmeraldas, a 
province of Quito, call ĩt Hhava and thoſe of 
the province of Mainas, Caoutchoue. 
Mr. Richard has prove char this treæ is of 5 
the family of the euphorbia; and Mr. Dorthes 
_ "has obſerved, that the coccus which are covered 
with a down that reſembles ſmall ſtraws; were 

| ' covered with a gum very much reſembling the 
.claſtic-gum. Theſe inſe&s feed on the exipbgs« 
bium; but thoſe en dennen ther ſitua- 
tions afford the ſame juice. md. 
We are indebted to Mr. Condamine for an ac 
count, and accurate details, n bee 
(Acad. des Sciences, 1751.) This academic ian 
inaams uss aftör Nr. Freſneau, engineer ar Gy. 
enne, that the caoutchouc is à very lofty tree. 
Inciſions are made in the bark; and the white 
Juice, which flows out in a more or leſs liquid 
ſtare, is received in a veſſel placed ſor that pur- 
oſe. This is applied in ſucceſſive: coatings. 

| upon a mould of clay, and dried by the fire, or 
in the ſun. All ſorts of deſigns are traced upon 
it while ſoſt and, when it is dry, the clay mould 
is cruſhed, and the pieces ſnaken out.. 
This eee es and capable of great 
„ ee ee 9 nme 


ti 8 is expoſed to the ſire, it 
becomes 


| becomes ſoft; wells: up, and burns with-a 

white flame. It is uſed for illumination; in- 
ſtead of candles, at Cayenne. ro 
It is not at all ſoluble either in water or al- 
is its true ſol vent ; and upon this propetty he 
has inſtituted the art of making bougies far - 
chirurgical uſes of elaſtic gum, by applying this 
ſolution upon a end on en ine 
requiſite thickneſs. as ee 

Mr. Berniard, to Sha we are Waden for 
important obſervations upon this. ſubſtance, 
found only the nitric ether which diſſolved 
elaſtie gum. Very pure PR ether wt 
Not. perceptibly act upon irrt e 
Il elaſtic gum be put in contact „ 
tile oil, ſuch as that of turpentine, or even i it 
be expoſed to the vapour of that fluid, it ſwells, 
ſoftens, and becom es 0 very paſty. 6 It may then 
be ſpread upon paper, or applied as a varniſh to 


cloth; but this covering preſerves its adheſive 


quality, and does not loſe it for a long time. 
The mixture of volatile oil and alcohol forms 
a better ſolvent than the Sas on, * the var- 
niſn dries more ſpeedi l,... 
Mr. has concluded from hepa 
ments that the elaſtic gum is a ing oil, coloured 
* matter ſoluble in alcohol, and ſoiled by 


: 25 581 10335 ä the 


1 


a Elaſtic Gum. 
cone which be en Neben, 


a A n 815 
\rendened vary drying by dt 
t upo che xides of lead, and. it be 
wards applied w irh a ſralꝭ bruſh upon any 
Hirface; ahd Adel by the ſun or im the ſmoke, = 
It affords a/pelticte of a oon Hderable degree o 
= Frmsneſz, evidently tranſparent, burning dike 
elaſtic gum, and wondetfullytlaſticandauus- 
ſible. If this very drying oil be left in a wide 
Mallow veſſel, the ſurface becomes thick, and | 
forms a membrane which has the ꝑrrateſt ana 
logy with the elaſtie gum. A pound of; this ; 
oil ſpread upon à ſtone, and expoſed to the air 
for ſix or ſeven months, acquired al moſt all the 
| | Properties of elaſtic gum. It was fed to make 
N eatheters and eee ; Was: ee Waden 
| eee ALF 97 155 fs 
Some gum Nan are ink ty: art Nie 
extrattive principle, for the purpoſe of applying 
mem to various uſes, Such is the intention of 
= the ptoceſs uſed to make bird- lime. This is 
{ "rate from different ſabſtances, as the berries of 
| mifletoe, the ftuit of the ſebeſten, &e.///Bur 
the beſt is that which is made of the bark of 
The hollyoak/'' Theſe trees ate peeled in the 
month of June or July; the outer bark is ro- 


= ng wearer 


for 
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for feven or eight hours. It is then made into 
maſſes, which are buried in the ground, and 
ebvtred with ſtones, for Teveral layers one over 

che orher. After having previoully draĩned o 
the moiſture, they ate ſuffeted ro ferment for 
füfteen days, until che matter has acquired the 
zaheltve confifrence of paſte. The mafs is then 
beaten till it becomes capable of being wrought 
with the hands, or Kneaded; after which it is 
waſhed in a running ſtream. Laſtly, it is 
placed for three or four days in anottrer veſte, | 
that it may throw up its um or impurlties ; 
th which laſt ftate it is pur Tries Ld of Vente, 
and kept for uſe. © © 
"The following pellen l. Ukewile un 
ue of under the name of Bird-Lime. Take 

ont pound of bird- lime, one pound of gobſe. 
greaſe; add to this one ounce of vinegar, half 

an bunce of oll, and the fame quantity of tur- 

pentine. Boil the mixture for ſeveral minutes, 
and Heat the maſs when you are defirous of 
uſing it as a cement. It may be prevented 
from freezing in winter, by adding 1 nn 


g e of petroleum. | 
vi „ Obseerbing Fand 


= r Ne d'Incarville has intwbineg l us that 
the tree Which affords the varniſh of China is 
10 +9 | | 


n p 


92 Varmſh of the Chinejc. 


called Tſi- chou by the Chineſe, This tree is 
propagated by off-ſets. When the cultivator i is. 
deſirous of planting this, he takes a branch, 


which he wraps up in a maſs of earth, by means 


of flax. Care is taken to moiſten this earth; 


the branch puſhes out roots, and is then pruned 


and tranſplanted, PO SER EH 
of a man's leg. | „ = 
The varniſh is drawn i in Caries: [£416 be a 
cultivated tree, it affords three gatherings. It 
is extracted by inciſions made in the ſpring: 
and when the varniſh, which is received in 


| ſhells, does not flow, ſeveral hogs briſtles, moi iſt 


ened with water or ſpittle, are introduced i into 
the wound, and cauſe it to run. When the 


tree is exhauſted, the upper part of it is wrap- 


ped in ſtraw, which is ſet on fire, and cauſes the 
varniſh to precipitate to the bottom of the tree, 
where i it lows out of perforations made rl that 


| purpoſe, 


Thoſe who collect the e let out beſore 
ee e and place their ſhells beneath the 
apertures, The ſhells are not left longer than 
three hours in their place, becauſe the heat of 
the ſun would evaporate the varniſh, 

The varniſh emits a ſmell which the workmen 

are very careful to avoid reſpiring. It produces 

an effect which Pry call the bud of the Varniſh, 
When 


. 
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Varniſh of the Chineſe. 94 
When the varniſh iſſues from the tree, it re- 
ſembles pitch. By expoſure to the air it gra- 
dually becomes coloured, and is at laſt of a 
beautiful black. TF 
8 The juice which flows from inciſions made in 
the trunk and branches of the thus toxicoden- 
dron, poſſeſſes the ſame properties. The tree 


that grows in our climates affords a white milky 


fluid, which becomes black and thick by the 
contact of the air; its colour is the moſt beau- 
tiful black : and it would be eaſy to introduce 
this valuable ſpecies of induſtry into the king- 
dom, becauſe the tree grows wonderfully well 
in all climates, and reſiſts the cold of the winter. 


To make the varniſh bright, it is evaporated 


by the ſun; and a body is given to it with hog's 
gall, and the ſulphate of iron, or martial vitriol. 
Ihe Chineſe uſe the oil of tea, which they 
render dry ing by boiling i it with COON; real- 
gar, a and arſenic. | 


The varniſnes moſt uſed in the arts have all 


of them the reſins for their baſe; and the fun- 
damental facts in this valuable art are reducible 
16 the following principles. 
Io varniſh any ſubſtance, conſiſts in apply- 
ing upon its ſurface a covering of ſuch a nature, 
as ſhall defend it from the influence of the air, 
and give it a ſhining appearance. 
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the following properties: 1. It muſt exclude. 
the action of the air; becauſe wood and metals 
are varniſhed to defend them from decay and 
ruſt. 2. It muſt refift water ; for otherwiſe the 
effect of the yarniſh could not be permanent. 
3. It aught not to alter ſuch colours ALE in- 
tended to be preſer ved by this means. 

I is neceſſary 1 ſhould 
be eaſily. extended or ſpread over the ſurface, 
without leaving pores or cavities; that it ſhauld 
not crack or ſcale; and that itſhould reſiſt wa- 
ter, No reſins are the n chat _ 
ſeſs theſe properties. 

- Reſins eonſcquently muſt 1 uſed as ade 
baſes of varniſh. The queſtion which of courſe. 
preſents itſelf muſt then be, how to diſpoſe 
them for this uſe; and for this purpoſe they 
muſt be diſſol ved, as minutely divided as pofſ- 
ſible, and combined in ſuch a manner that the 
imperfections of thoſe which might be dif poſed | 
to ſcale, may be correfted by others. 
Reſins may be diflalved by three agents 
1. By fixed oil. 2. By volatile oil. 3. By 
alcohol. And accordingly we have three kinds 
of yarnith: the fat or oily varniſh, I Wal 
niſh, and ſpirit varniſh. #: ods | 

Before a reſin is diſſol ved in a lixed oil, it is 

| neceſ- 


neceſſary to render the oil drying. For this 
purpoſe the ail is hoiled with metallic oxides; 
in which operation the mucilage of the oil 
combines with the metal, while the oil itſelf 
unites wich the oxigene of the oxide. To ac- 
celerate the drying of this varniſh, it is necet- 
ſary to add oil af turpenti ne 
The eſſential varniſhes conſiſt of a ſolution 
of reſin in oil of turpentine, The varniſh being 
applied, the eſſential oil flies off, and leaves 
the reſin. This is uſed only for paintings. 
Wen reſins are diſſol ved in aleohol, the var- 
niffudries very ſpeedily, and is ſubject to crack: 
but this fault is corrected by adding a ſmall 
renders it brighter, and leſs brittle when dry. 
The coloured re 
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— eſte tw he ieh e þ it is wh 
on, it is rubbed; with pounded pumice ſtone 
and water; which being dried with a eloth, the 
work is afterwards rubbed with an oiled rag 
with: foft linen cloths, cleared of all greaſi neſ⸗ 
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Concerning the Fecula of Vegetables. .. er 
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. only a Night altera- 
tion of mucilage; for it differs from that ſub- 
ſtance in no other reſpect than in being inſolu- 
ble in cold water, in which liquid it falls with 

derft quickneſs.” If it be put into hot wa- 

er, it forms a mucilage, and reſumes all its 
a It ſeems that the fecula is fimply 
a mucilage deprived” of caloric. In fact, a 
young plant is all mucilage; the old plants and 
fruits afford little fecula, becauſe the heat is 


ſtronger in young thanin nenn bee A 
te Dr. Hunter. 3 [3 2000770007 34 #376 


There are few plants en mme c 
fecula. Mr. Parmentier has given us a liſt of 


all thoſe which afford it, in his experiments. 


( Set Hit! pains hs Abe n 
nous vegetables, as wellas the 5 
Tuberoſe, contain it moſt plentifully. 
— is required, in order to extract. 
the fecula. than to bruiſe or grind ee 
water; and the fecula, which is at firſt 


in that fluid, an on bott 
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che rot of toe plat 1 kes 

| Which eee ee 
| ted * 8. Theij wi de Wi ich flows 
out by expreſſion) is rendered; yas Wa ele 


decanted off, and the -ecula/ dried Id ie 
ſtrongly purgative;. on account of a portion of 
e per 3 cp, nh 


: R 


ing in water. If „ water hs eee 

— pres nt quan 
| hich is not purgative, becauſe 
1 - was: forced out by the 
— e mee eee to 
name b nas. 
culs of chts tot obmined by ordinary and t 
ptoceffes. The rost being well waſhed, it 
pounded or eruſhed in ſuch a manner a per- 
fey ro deſtroy irs rexrure, *. then 
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put into a fieve; and water poured on it, which 
carries off the feeula, and depoſits it at che 
bottom of the receiving veſſel. The water, 
which is coloured * extreGine; matter, and 


ed eds The colcur of the ſecula 
grows whiter as it dries; and when dry it is 
Ka Seeg and fine. eee 

As this fecula has become an article of com- 
e bare ſome time paſt, ſeveral inſtr | 
r are more or leſs 


ing * : den, milled ich 
i nee af: 
e eee, or gs tract- 
Ri ed from the roots of the manioc. This plant 
contains an acrid and very dangerous poiſon, 
©f which it * be very carefully deprined. 
The Americans take the freſh-root.of.1 73 
Which they peel, raſp,. and incloſe in a hag er 
ſack formed of ruſhes; 1 5 


ſure babe — time thar 5 
it xccei ves the juice as it flows out. The mies L 
WEE dreadful poifons , e 0e 
„ . en 


red mme Bsp woe ben u _— A reddiſh 
brown colour, it-is-turned, to hake the other 
ſide; and in aueh forms what is called 
Caſſa va Bread. TR: fg A ety, oi DYE go 
The expreſſed Freer with it the fineſt. 
part of the fecula, which-quiekly ſubſides; and ö 
this fecula, known by the name of en pe e F | 
is uſed to make paſtryſ oo 1 
Therpeiſoneus e een moſbof wel 5 
roots that abound in feeula contain, ought to ; 
engagd-thofe-who prepare them to be uncom-- 
monlyiattentive to the due management of the 
proceſs; Witheut the moſt ſcrupulous care 


the moſt unhappy conſequences may follow. | k 
It mould always -be-recollected; in the prepa- 0 
ration of theſe dente, that the 3 is : 
in contact with the food. i 


7 
A fecula has Hkewiſe . AR to 
domeſtic uſes, which is extracted from the pith 


of ſeveral farinaceous palms, and is known by 
dne deen of Sar This Eura Is . 
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aged palms. 18 onhy aſeed3 J Leaks cating; vet : | 
as e afford very little fecula. This pith f 
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: ih * ed wit water; ie. 
RA LW: When 
forms ſmall grains WRieh when Ye: 
biel and Ned Wir wurm water, ufford 
very tic riming pulp dr mueiag e.. 
M. Partnentit has propoſed to make ſago 
out of potutòes; I conſequence of his idea” 
that all feculæ are abſolutely identieal and that 
this Principle is one and the ſurme n nature. 
For this purpoſe he propoſes to add pon 
ful of the feeula of potatoes gradually to a 
chopin, or half a pint, of het vater oramilk, to 
hour. Sugar may be added, with aromatiecs 
or ſpices, ſuch as cinnamon, lemon peel, faf.. 
fron „orangerflower water, roſeowater}* & 
The ſage of potatoes may Hkewiſe he pre- 
: | qe gen broth; chieken broth; or co. 
| 1 —— np 


Tome and Möürinting mo eh , 
8 "The balds vf Ak tnt kinds enen 


date elfte and trying ine refttue, 
"with bedorttes tranfparent by thivoporation: $ 
r ofdeFt&'dry them more fpecdily,: wei are 
e hang up; ; or ochierwiſe it arch 50 
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ſufficient to rub theſe halbe in water ek. hor | 
or cold, and 2 them Ati oven. i 
laſt proceſs. was communicated, to Dr. hem 

val by Mr.. | br 1 milan lon 
Ihe fecula of, lee pulyerized, and. 7 75 
bined with water, forms a very nouriſhing jell 15 
6. The fecula is likewiſe one of the conſ ſti- 
tuent principles of che ſeeds of gramineous 
plants; and when theſe have been ground, and 
reduced into fari Ma, nothing more 18 required 
than to mix them with water, in arder do pre- 
cipitate the fecula. But another proceſs for 
procuring it is uſed in the arts: it conſiſts in 
deſtroying by fermentation the extractixe and 
glutinous part with which it js intimately. uni- 
ted: and in this: conſiſts the art of making 
ſtarch, The proceſs of the ſtarcht maker con- 
fiſts in fermenting grain, pollard, damaged 
flour, &. in the acid Water which they 4 
call cauſſure. When, the. fermentation is end- 
ed, they take out the fecula, which is preci- 

pitated to the bottom of the water, and put 
it into hair ſacks. Freſh water, is poured upon 
this, which carries the finer ſccula y ith it; and 
this being ſeveral. times waſhed, conſtitutes 
ſtarch, cleared of eyery foreign principle. 

There are likewiſe coloured fecule, ſuch as 
indiga, which, we ſhall treat of when, we come 
deſthe article Dyeing. 
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D ö conſtitute. a very P nouriſhing food, 
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becau the nutritive virtue 6 TOM Ve. 
getables reſides in them 2 fe- ſeeds which 
man has SSA + fav! Loki food, contain 
much; and theſe feculæ form a very nouriſh- 
ing Jelly with hot water. It may be ſeen in 
the work of M. Parmentier, that this is truly 
the moſt ſuirable nouriſhment for man. Some 
of theſe are even entirely devoted to this) ich 


94 * 


; poſe, fuch as the caſſava, '_ 1 
In the northern climates; the eben Win 
; almoſt the whole of the food of man, and ſuch 
animals as are not 'cartiiyorous z and theſe 
1 lichens, according to the experiments of the 

= Academy of Stockholm, afford an excellent 


ſtarch by fimple grinding. The rein-deer, the 
| ſtags, and the other fallow cattle of the north 
1 | of Europe, ſubſiſt on the lichen rangiferinus. 
| | The Icelanders obtain a very delicate gtuel 
1 : with the fecula of the lichen Teelandicus, 
i q 2. Starch boiled in water, And coloured with 
4 a a ſmall quantity of azure, ſorms a paſte which 
1 is uſed to give brightneſs,” firmneſs, eng, 
of and an agreeable colour, to nennen 
lb -.13: The feels are alle us 46 make hair 
5 5 e ene and this conſumption, which js prodi- 
„ lou mightbe ſipplied by arch made tom 
0 {7 
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leſs 8 e — . 
if this were done, the objeds of luxury would 
not enter into competicon. HS our moſt 1 im- 
mene Wantz a 4101 Fd £244 8:75 332501 2942 
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The glutinous 3 eee on \ Account 
of its properties reſembling thofe of animal 
ſubſtances, has been called the Vegeto-Animal 
HOI by 2 ni is more iu 
| are. er to erg for. pr ee. 1 
this ſubſtance: and the analyſis of farinaceous 
| ſubſtances has ſince been enriched with various. 
important facts. „Henn c bal 
| To make the analyſis of any farina, the me. 
thads employed are ſuch. as are ſimple, and in- 
capable of decompoſing or altering any of its 
conſtituent parts. A paſte is formed with the 
flour and water; and this is kneaded and wrought 
in the hands under water, till it no longer com- 
municates any colour to that fluid. The ſub- 
ſtance which then remains in the band is tena- 
cious, ductile, and very elaſtic ; and decomes 
eee re adheſiue, in Mm proportions as as the 
3 | "water 
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tive matter remains in folurign ed: an be 
concentrated by evaporation of the fluid. 
If the glutinous matter be ſtretched out, and 
then let g, returnt by ſpontaneous contrac- 
tion io its original form. If it he left ſuſpended, 
it becomes extended by ĩts weight; and forms 
a verythin ranſparent membrane, which exhi- 
bits a kind of net work; e WIR 
| 3 of animals.” t ES 4 Bulla 5 


. Sainte Nieves werbe rodigiout 
Kerat ſeeds of gramin ous-vegetables. ' Thoſe 
of wheat contain ihe largclt"quantty 1 m 
never fold it in the garden ſtuff or plants 
which are uſed by us as food. The qauntityl of 
glutinou ous matter alſo vas in'the forme kind 
of grit, according to che nutüre off the foil 
which has ſupported . Hymid flruntions 
afford ſearcely'any. Nog Being re lu 
The glutinous matreremits a eyeckaster 

| iſtic animal reel, Its taſte is inffpid: it fwells 
up upot eee eee es foon: —— 


1 Sue, and b me 
tt TBA" Af b. inis flare it be place on 
„ : burning 


bes weber See ee bt 


aily —— food 5 


quantity of ſtareh, this daſt paſſes de the acid 
nen eee n eee of 
rakeiatibng 5 RS. ür 27 + 
Water does nat attack the — 
If it be boiled with this fluid, it loſes its exten - 
ſibility and adheſi ve quality: a circumſtaneefo 
much the mare remarkable, as it wa indahted 
ta that fluid for the development of theſe qua. 
lities; far this principle exiſted withaus cohe- 
ian in the flour; and when it is ere 
water hy rennen Jaf 
nnn quality « -- 7: BY tend init 


Alkalis diſſolve it, a hee, bel. 5 


ing heat The ſolution is turbi 

the gluten by the addition of ocics but de- 
prived of ita elaſtici x. 
The nitrie acid diſſolues . with acti- 
vityn and this acid at firſt emita the nitro- 


genous gas, as when treated with animal ſub- 
ſtances. This is followed by an emiſſion of 


nitrous gas; and the reſidue, eee 
affords the oxalic acid in cryſtals ©} oct 1! 
Rin ind. 5 The 


ſticity and 


P A er 
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- . Abbe, amen cone er 
alcohol, and evaporate in | open air. il 
If rhe gluten be diſſol ved in the vegetable 
men nn eee nd _— 


be: diſtilled:by-a $a heat foods: this ub 
tans e. gs eto 


| animal characte It ĩs to this gluten that 
wheat owes its eee paſte 
-with water, and the facility with which it riſes. 
logous to the preſent in the green fecula of 
plants, which afford ammoniac, and empyreu- 
matic bil, by diſtillation.” The expreſſed: juice 
of the herbaceous plants likewiſe afforded wi 
ſuch as that of borage, hemloc, ſorrel, &c. 
- The: gluten is ſometimes deſtroyed by the 
Smet 6brg by which change it is de- 
prived of the | wholeſome qualities it before 
poſſeſſed, and is een n and form- 
ing good bre. 
- Patina, er flour, Achensee compole$ofhi 


ine principle; and ais glu- 


tinous pws. Whenever therefore, by a ſuit- 
able diviſion, theſe principles are mixed toge- 
ther, and the fermen 
known methods, each of theſe principles being 
capable of a different kind of fermentation, be- 
comes decompoſed in its own peculiar manner. 
The faccharineprinciple undergoes the ſpiritu- 
ous fermentation; the glutinous ſuffers tlie pro- 
ceſe of animal putrefaction; and the amylaccous 
is changed by the acid fermentation.” The pa- 
nary fermentation may therefore be confi dered 
as an union of theſe three different. ſponta- 
nedus changes. But as ſoon as the leading 
: phenomena of the fermentation. are well deve- 
oped; and the principles, already well mixed 
and affimilated, have by this means ſuffered a 
change in their reſpective natures ; the fer- 
mentation i is ſtopped by baking; and the bread 
is found to be much lighter i in conſequence or 
theſe preliminary operations. 
The art of making bread was not known at 
me until the year 88 5. The Roman armies, 


on their return from Macedonia, brought Gre- 
cian bakers into Italy. Before this time the 
Romans prepared their flour in no other way 
than | an by — it into ' Pap or ſoft pudding; 

for 


tation is aſſiſted by the 
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* "Sugar iz likewile ; a conffituent ae 
tables, Fiſting in conſiderable hee ne 


— ip} 1 


number of plants. It Is s afforded b 7 
the back, 172 and ey corn. "Margraat 


d it from the, roots of beet, . red. beet, 


92 


Kirret, parſneps, a1 and dried grapes, Th © pro 
EY this, chemiſt, confiſt in ee 
ray raped. or bee ride, en al 


3.4 g* #% 


This fluid diffolves the ſugar, and leaves 


N 


etracdiye matter untouched, which h falls by 5 


8 2 up G — Ng rn! 
In Canada the inbab dirants extract ſugar from 


the 1 maple. (acer, montanum candidum).. At i 
the commencement of the ſpring they heap ſnow 
in the : evening a at the foot. of the tree, in Which 


they 2 r apertures for, the 
n PO a N „ 0 2 2 * 142 223 
. Pulte autem, n non pang, Vi xiſſe lon go tempore Romanos | 
manifeſtum, quoniam inde et Pulmentariz hodieque Ficdiitar, 
Plini Hitt; Nat! lib xi, cap. if, er XLS The apy? 
| 5 Lo ien en ag 7 755 
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The ind kiſs exons four im th 
pith of the bamboo. 
But the ſugar mhichtis W Guitar oſeckia 
afforded: by the ſugarcane (arundo ſaccharifera) 
which: 3s raiſed in our colonies. When this 
Plant i ripe, it is cut don, aud entſhed by 
puſſi ig it between iron cylinders, place per- 
peiditularly, and moved by water or animal 
ſtrangthit The juice which flows nut h this 
ſtrong preſſure ĩs rectived in a ſhallou truugh 
placed beneath the cylinder. This juice is 
called .ve/ou and the cane; after having under; 
gone this preſſure, is called egal. "The 
juice is more or leſs ſactharine, according tõ 


thei nature of the ſoil on which the cane has 


grown; ind the weather that has predetnitHted 


during its growth. It is aqueous whenthe-ſoit 


or the weather has been humid; and iti rh 
_ circumſtancev'iit is thicband glutinous. 
j dice uf the cane is conv eyed 1056 Ubälbt, 


where it 1 r none n e 1 
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hefe e ti French ſugar Sie It 
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and is as lime and alum till it 
is ſufficiently c INCEnNtra 
; into a veſſel called he Cooler. In \this-veſſetin | 
cruſt as it eme are dee, It is after- 
wards poured into caſks, to accelerate ats cool 
ing; and, while it is ſtill warm, it is conveyed 
into harrels ſtanding upright over a ciſtern, and 
pierced through their bottom with ſeveral holes 
ſtopped with cane. The ſytu 
condenſed filters turough theſe c. an a 
ciſtern beneath bnd en che. af in ne 
ſugar is yellow tif; an ade the 
is bailed, and - poured into conical earthen 
veſſels, having a ſmall perforation at che apex: 
which is kept cloſed. Each cone, yexerſed: on ; 
its apex, is ſupported in another earthen 5 
Dane is ſtirred together, a | 
| ite. At the end of fifteen or ſixteen 
bours,” the hole in the point of each cone is 
opened, that the impure ſyrup may run out. 
The baſe of theſe ſugar loaves is then taken out, 
ang nen ſugar ſubſtituted in its 
78 | ſtead ; 


——— 1 


ſtead} which being well pre ſſed down;thewbole 
is cuered with clay. moiſtened with; water. 

is Mater filters through the maſs, carrying. 
the Lyrup, with! it whieh, was mixed with the 
ſugar, hut · Which by this management flows 


into a pot ſubſtituted in the place of, the firſt, 


This ſecond fluid is called Fine Syrup. Care 
se to moiſten and keep the clay to a pro- 

of ſoſtneſs, as it becomes dry. The 
ves are after wards taken out — 


ere packed, and expor red. 1 
—ů —— at 1 frcher purified. 


| Oe Jovi 1¹ . | 
ſkum-arcfullyztaken/ off. 1. is. in- the next 
place concentrated. byra briſł heat: and, as. ĩt 
boils up, a ſmall quantity of butter i is throyn in, 
to moderate | s agitation. When the, boiling 
is ſulſicientiy effected. the fire is. put put; the 
or is poured into moulds, ang agitated, to 


mit che ſyrup / together with the grain ſugar al- 
— orgs — ways — che 


berth Shree Raman x [They 


3 — — by ent 
bod "afford ſugars of inferior qualities; and 
the laſt portion, which no longer affords any 
eryſtabez is ſold by the narne of Melaſſes. The 
— [thi meſſes zn the preparation 
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It eee . e 
rgmann taught us to extract a peculiar aci 
from ſugar, by combining the oxigene off — 
nitric acid with one of its conſtituent principles. 
The difcovery of the acid of ſugar was con- 
ſigned in a theſis maintained at Upfal, the 23th 
of June 1776, by M. Arvidſon, under the pre- 
ſidency of Bergmann. „ Page 3 e ee 1 
To make the acid of en or oxalic acid, 
nine parts of the nitric acid, with one of ſugar, 
are put into a retort, A gentle heat is applied, 
to aſſiſt the action of the acid; which is ae 
 decompc ed upon the ſugar, with the diſet ages ⸗ 
ment of a conſiderable quantity of nitrous gag. 
When the decompofi tion is completed, the diſ- 
tillation is continued on a ſand bath, till the 
reſidue is ſufficiently concentrated. It is then 
ſuffered to cool; and beautiful cryſtals are 
formed, which may be taken out, and have the 
figure of a tetrahedral priſm terminating in a 
dihedral ſummit. By a farther concentration 
of che liquor in whith the acid has cryſtallized,. 
more! of theſe cryſtals may be obtained. Theſe 
ſeveral products of cryſtals are then to he diſ: , 
ſolved-in, pure water, and again cry ſtal „o 


ſeparate them from apyadmixture of pitrig acid 
Vor . III. 1 that 


merly thought to be a 1 of "apts oo 
acid; and Bergmann was, under the neceſſity of 
entering into a conſiderable detail of reaſoning, 
to remove every doubt on the ſuhject. But 
the knowledge we at preſent poſſeſs reſpecting 
the conſtituent principles of the nitric acid, 
and the great number of phenomena of this 
kind which it exhibits when made to act on 
various ſubſtances, render it eee n 
to enter into this conſideration. 3 

Cold water diſſolves half its lien ret this 
acid, and boiling water takes up its own weight. 
184% This acid, combined with pot-aſh, forms 8 
x falri in priſmatic hexahedral flattened rhomboidal 
A mene in dihedral ſummits. In 


; CT as "of. * eee parts 
ſhould be in exceſs. This ſalt is very ſoluble 
inner. 

A The — acid e = oda; a ale dich | 
18 Sas to be brought to cryſtallize, 
and which converts ſyrup of violets to a green. 
Ibis acid, poured upon ammoniac, a ffords by 
a flight evaporation very beautiful tetrahedral 
priſmatic cryſtals, terminating in dihedral ſum- 
mits ; ane of whoſe faces is larger than the 
other, ſo that it en three angles of t 
AN | extremity. : 


2 
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extremity, ,. See my Memoirs of Chemiſtry. — 
This ſalt is of great uſe in the analyſis of mine- 
ral waters. It inſtantly ſhews the preſence of 
any ſalt with baſis of lime, becauſe. the PRANLE 
of lime is inſoluble in water. 

The acid of ſugar, or oxalic acid, aka and 
diſſol ves moſt of the metals: but its action upon 
the oxides is ſtronger than upon the metals 
themſelves; and it takes the oxides from their 
true ſolvents, In this way it is that 1t precipi- 
tates iron from a ſolution of the ſulphateof iron, 
in a ſubſtance of the moſt beautiful yellow co- 
lour, which may be uſed in painting. 

It precipitates copper in the form 7 a white 
powder, which becomes of a beautiful Sag 
green by drying. | 

Zinc is precipitated of a white colour; 15 
This acid likewiſe precipitates mercury and 
ſilver, but not till after ſeveral hours ſtanding, 
An account of the combinations of this acid 
with various baſes may be ſeen in ni, 8 
treatiſe. | 

This acid may 8 SiG "Ou the 80 10 

b 3 acid, from a number of vegetable ſub- 
| ſtances, ſuch as gums; honey, ſtarch, gluten, or 
alcohol; and from ſeveral animal fubſtances, 

according to the diſcovery of M. Barntp ht, 
| pop Leda wool, and ly mp. 
„5 | M. te 
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116 Salt and Acid of Sorrel. 


M. de Morveau, who has made a very valua- 


a 


ble ſeries of experiments on the acid of ſugar, 


| has. proved. that the whole of the ſugar does not 


enter into the formation of the acid, but only 
one of its principles; ; and he affirms that it is 
an attenuated oil which exiſts in a e of 
ſubſtances. : 8 — 
Sincei it has been l from the N 
ments of Scheele, Weſtrumb, Hermſtadt, and 
others, that the acid of the ſalt of ſorrel does not 
at all differ from that of ſugar, they have been 
accordingly confounded under the ſame deno- 
mination; and that falt which is known! in com- 
merce by the name of Salt of Sorrel, is an n acidu- 
lous oxalate of potaſh, . 
The ſalt of ſorrel is made in Switzerland, in 1 


Hartz, in the foreſts of Thuringia, in Swabia, 


and elſewhere. Ii is extracted from the juice of 
the ſorrel called Alleluya. Juncker, Boerhaave, | 
Margraaff, and others, have defcribed the pro- 
ceſs ufed for its extraction. The juice « of ſorrel 
is expreſſed, diluted with water, filtered, and 
evaporated to the conſiſtence of cream. It is 
then covered with oil, to prevent its fermenta- 
tion, and left in a cellar for fix months. 
According to Mr. Savary, fifty pounds of ; 
this plant afford five and twenty of juice, from 5 
8 no more than two ounces and a half of 
; Ds the 
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the ſalt are obtained: Six parts of boiling wa- 
ter diſſol ve one of the ſalt. It appears to cryſtal- 
lize in parallelopipedons, acc ording to De Liſte. 

Margraaff obſerved that the nitric re ar 
geſted upon ſalt of ſorrel, afforded nitre. 

*>Calcareous earth has the property of diſen- 
gaging the alkali; and in this operation the | 
carbonic acid of the chalk unites with the 
alkali” of the" 87 and forms a carbonate of | 
potaſh.. > Ft | 

Salt of ſorrel unites with other baſes with- 
out yielding its own, ſo that the reſults are 
triple ſalts. See the Encyclopedie 1 
ee 200, 201. 

The pure oxalic acid may be ates by 
Aiſtittation of this ſalt, as Mr. Savary informs us; 
or otherwiſe by depriving i it of its alkali by 
means of ſulphuric acid, and diſtillation, ac. 
cording to Wiegleb's method ; or otherwiſe by 
the proceſs of Scheele, which conſiſts i in ſatus 
rating the exceſs of acid with ammoniac, "and 
pouring the nitrate of barytes i into the RINGS! | 
The nitric acid then ſeizes the two alkalis, 
while the oxalic acid unites with the 2 DIY 
and falls down. The barytes. i is afterwards 
taken from i its combination by the ſulphuric | 
acid, and leaves the oxalic acid diſengaged. 

| Scheele has likewiſe propoſed another me- 


thod 


118 Sul 7 Sorrel. 
thod of Wen the pure gxalie acid. It don 
ſiſts in diſſolving the ſalt in watet. and pouring 
in a ſolution of ſalt of ſaturn. A precipitate is 
formed; and the ſupernatant liquor contains 
the alkali of the ſalt of ſorrel, united with a 
portion of the vinegar. The precipitate is then 
waſhed, and ſulphuric! acid poured oh, which, 
unites with the lead: and, by filtering and 
evaporating, the oxalic acid is obtained in cry. 


tals, ſimilar to thoſe of the acid of ſuga r? 


Scheele has proved the identity;of the acid of 
ſalt of ſorrel with that which is extracted from 
ſugar. Ha diffolved the acid of ſugar to ati 
ration in cold water, and intacthis he very 
gradually poured, a well: farurated folutiow of 
potaſh. Puring thexfferveſcence; he obſtiryed 
that ſmall. tranſparent, cryſtals! were formed, 
which ere found to be a true falt of ſorrel. 
Nr. Hoffman has proved thar the juietꝝ and 
the cryſtals of the berberris vulgaris, contain 
the oxalic, acid combined with potaſh: - And 
the celebrated Scheele has proved that the 


earth of rhubarb is a combination, of the eds 


7.4 4 + 
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| Concerning the bel. Acids. 

The 4 are 5 ee EE d 
| dered to be weaker; than the others; and this 
opinion was adhered to until it was obſerved 
that the oxalic acid ſeized lime from the ſul- 
phuric acid. The principal character which 
may ſerve to eſtabliſh a line of diſtinction be- 
tween, the vegetable acids and others are 
1. Their volatility ; for there are none which 
do not riſe with a moderate heat. 2. Their 
property of leaving a coaly reſidue aſter com- 
buſtion, and of emittingan empyreumatic ſmell 
In burning. 3. The nature of their aainlifnble 

baſe, which is in general oily. 
But are all the vegetable acids n in 
their nature? And may they not be conſidered 
as modifications of one and the ſame acid? - 
If we depend on the principle laid down by 
the celebrated Monro, who conſiders no acids as 
identical but ſuchas form exactly the ſame ſalts 
with the ſame baſe (Phil. Tranſ. vol. lvii. 
p. 479), there will be no queſtion but that all the 
known acids ought to be conſidered as very dif- 
ferent from each other. But this method of 
"Eb 3-1 Pro- 


tion 1 the Cane principle with oxigene, would 
eſtabliſh various kinds of acids. The flow or 
ficient modifications in the acid to afford diffe- 
rent phoſphoric ſalts,” according A 
riments of Meſſ. Sage and Lavoiſier: 
ought we on this account to admit — 
cies of phoſphoric acid? By following 
method of Monro, which is that of mo 
iſts, — multiply ichervegerabie 288; 
ro-infiniry;! but by collating the experiments 
of Hermſtadt, Crell, Scheele, Weſtrum Ber 
thollet, : Lavoiſier; & c. wen ma obfekee that 
the vegetable acids are merely odifications 
of one or two primitive acids. *. (760910210: 
1. Scheele ———— reat! ing ſar 
3 gum with manganeſe and the hfrric did. 
He obſerved that tartar had the ſame efeck or 
habitude as ſugar in the ſolution of mangantſe 
by the nitric acids and that vinegat as found 
after the decompoſition of ether... 
Mx. Crell, by boiling the reſidue of nitric al- 
cahol (dulcified ſpirit of nitre) With much ni 
tric acid, taking care to adapt veſſels to con- 
| denſe the vapour, and ſaturating what came 
vich alkali, obtained nitrate and the ate. 


ment, RO een of qu ang. ore a nn | 
3. The ſame chemiſt, by boiling the pure 
oxalis acid with twelve or ſourteen parts of ni- 
trie * obſeryed that the former diſappears; 
acid, ard; mcarbaniic acid, and nitro 
rr 
little calcareous earth“. 53: 2M 44587 £0 241 
4. By ſaturating the reſidue of hitrie alcohol 
withchulbaninſeublc ſalt is obtained: eee 
ilphuric acid, affords a true 


| 2 Lit A bn 10 

hors By: ee renin part of eee 
one part and a half of manganeſe, and à ſufſfi- 
cient quantity of nitric acid, the manganeſe is 
almoſt totally diſſolved, and eee ni- 
| tous acid paſa into the receiver. 50 2516 
6. By boiling tartareous eee 
with the ſulphuric acid, the manganeſe is diſ- 
eine. and, vinegar vin en acid ate 
obtained. „ % e 365 ene 
7. By digeſting for reer the tar- 
tarecus acid and alcohol, the ect 


ty 2 2 42 


There being a an obvious overſi ght in | the author $ Para 
graph, 1 have taken the liberty to reftore the paiſage from 
Crell's original. Journal de Phyf OG. 158 5. quoted by Dr.” 
Beddoes at the end of the Engliſh Tranſlation of Scheele s 
Edays, London, 1789. s 


changed 


a b/inſeited a neinotr of My rene 
acids into acetous acid. «* 1 9041p bet 
1. By cauſing the'oxigen ted muriatie acid. 
3 pal; a ph alcohol beer. 


| Sis of Ae muriatic acid. 
eee. il Ether- 2. Murtatic 
albeet. e Wii ar mixed vith rc 38 bed 
mMuriatic a6id, 002 & 177 IG eue ES 
e Niere esd einne; for fever kHUocHAriC 
en from the 'oxal © and'tarrareous/acids; 
em totally into acetous acid. 
1 0. Te parts of oxalic” acid, three of ft 7 
phurie acid, and four of manganeſe, mixed 
with one part and a half of water, and diſtilled 
together, afford acetous acid; which requires 
recohob: ot ind-rediſtified to become 

very pure. „n 
4. If the ſulphuric ack oe boiled upon che 
oxalic or the tartareous acid. We ars 
9 as Bergmann though, bar they 
are 


* 

> 
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123 
are converted into acerous acids Oe 
by the experiments of M. He 5 | 
ſulphuredous acid in the receiver, hen bart is 
made, is mixed with much acetous acid. 
It appears therefore to be proved that the 
tartarcous, oxalic; and adetous acids W 
each other onlyin che proportion of oxigene. 
In the above experiments the mineral acids 
are always decompoſed; and, by ſaturating 
the radical with their oxigene, they conſtantlyʒ 
form the acetous acid. If the ſaturation be 
not exact, the reſult is either oralie or tarta- 
reous acid: which is ſtill more proved by 4 
ine experiment of M. Hermſtadt. If three 
parts af ſuming nitric acid be put into the 
Pneutnatic apparatus, and a large jar be adapt- 
ed, filled with water; if then one part of 
good alcohol he poured in, by a litile at a time, 
the mixture will be heated every time a drop 
of the alcohol is let fall, and a great quantity 
of bubbles will riſe into the receiver. When 
the operation is ended, if care he taken to oo 
lect the gas, it will be found to conſiſt of ni- 
trous gas, a ſmall quantity of carbonio acid, 
and about a twelfth: part of the acetous air of 
Prieſtley. The eee | 
acetous acid. The oxalic acid diſappears if 
ee be re 7 ether is formed; 
i t taenn 3's DIvG! ? 
t Mi ws | 


124 table” Hridi. 55 
and the acetous acid remains; ind becomes 
more in daten e. % bt 5H: Vino banis inen 
lermſtadt has likewile ſucceeded” in 

verting the acids of tamarinds, ef Eitrons, 
of marc of grapes/the juice of plums apf with: 1} 
--gooſeberries; berberries, fürrel, and 
club into the oxalie7: mu and acetous | 
atids, {nodal ils wot Bobs: 80 2408; GONE: 
From all theſe experiment: it appears, that 
the oxigene combined witha principle of: ales. 
Ms PHY? bee and that à more ac. 
curate ſaturatic wof this Priliiphs either 


"7 a 


* 


2 —— — acids. ae | 
NI. Lavoiſier has proved that the known ve 
e eee eee ebenen each other 
3 of gen Hb, x 10 +: 855 

I have proved (in the Mernoirs of the Ata. 
deniy of Sciences of Paris for the year 7986) 
that water impregnated with the "gs diſengas 
ged from the juice of grapes in fermentation, 
paſſes to the ſtate of acetous acid. da gend 
It appcars that the vegetable acids may be 
conſidered in two very different points of view. 
| Moſt of them exiſt in the plant itſelf but che 
properties and acid characters are diſguiſed by 
their combination with other principles, ck 
as oils, earths, al kalis, & c. On che otherhand? 


ſeyeral acids are nee from vegetables, 
which 


* — only the 1 reagent 
with hieb it is treated afford che oxigene! | 
The mere diſtillarion of moſt vegetables is 
cient to develop an acid, pe Gift 
guiſed by, oily, alkaline, or earthy ſubſtances. 
1. The peculiar acid called the ee 
laginous acid, is afforded by diftillation rp 
plants which contain a ſaccharine juice. 
For the preparation of this acid, — | 
of ſugar intended to be operated upon is put 
into a very capacious retort (the large ſize de- 
ing requiſite, becauſe the matter ſwells up), and 
a receiver ſufficiently ample to condenſe . 
e is adapted. An aſtoniſhing quantity of 
arbonic acid and hydrogene gas are diſen- 
| gaged by the firſt impreſſion of the fire. A 
brown fluid remains in the receiver, moſt of 
which conſiſts of a weak acid, colouring blue 
2 er, and rendered dark by a portion Oi 
The retort contains a ſpongy coal. M. Schricket 
adviſes the rectification of the product of "tHe"! 
firſt diſtillation from clay, in order eo purify 
the acid: but M. de Morveau has rediſtilled it 
T without imermedium; and the acid he — 
' BE cained had only a ſlight yellow tinge. 
; ſpecific gravity was 1,011 1 _ hben. 
Rating; ag e 8 rtr ie 
= 14543 4949" % 6 gh wk ANI * An 


hacks * WA er fame temperature as 


a mater iti not poſſible to concentrate it hy diſ- 
tillation. But this purpoſe may be effected by 
freezing; and in this manner it was that M. 
Schrickel prepared the acid 0 made uſe of to 
aſcertain its combinations. IG Sd PAy 4; 
'  Thisacid exiſts in all bodies capable of paſſ. 
ing to the ſpirituous ſermentation, while they 
contain only the radical of the oxalic: acid. 
Ihe pyromucilaginous acid is embined in the 
vegetable with oils in the ſaponaceons ſtate. 
This concentrated acid has à very pene- 


trating taſte. It ſtrongly reddens biue colours. 


If it be expoſed to heat in open veſſels, it is 
_ diſſipated, and leaves only a brown ſpot. If it 
de heated in cloſed veſſels, it leaves a more 
conſiderable reſidue, of nen 75 Oe 
of 8 ot 
N ſpeedily 35 100 ang e 

rn carbonates, and forms ſaltsdiffering from 
be oxalates. | According to M. Schrickel, it 
diſſolves gold. He affirms that he made the 
experiment in the preſence of Fred. Aug. Car- 
theuſer. Lemery had aſſerted that dhe pirit of 
4] honey poſſeſſed this property; and this op 
is likewiſe ſupported in the works of Depré, 
Etmuller, &c. Neumann oppoſed the aſſer- 
tion; and the experiments of M. de Morycau 
confirm thoſe of this laſt chemiſt. 


Silver 


668 i ut 8 dil 


9 ay ptie ſalt in lon 


and affords green cryſtals with iron. 


—_ 
Acid has been given to the acid obtained by 
diſtillation from wood, It has been long known 


| bort, by a reverb 


muten mercury combines ich it by.vir- 
tue of a long digeſtion. Conſult De Morvean, 
This acid corrodes lead, and forms a very 
cryſtals... With coppex it 
forms a green ſolution. It partly diſſol ves, tin, 


: 
24 4 Ro 4 


he;1denomination. of the 2 eee 


that the hardeſt note afford an acid principle, 


mixed with an oil, which, partly; diſguiſes its 


_— but no one had directly attended to 


ion of the habitudes of this acid, 
ettling publiſſied, in Crell's Annals 


| 1 ee ſeries of reſearches on the acid of 
wood, and the ether it affords, ty 4 


M. de Morveau, to obtain this 3 
pieges of very dry beech, in an iron re- 


— 


r ory. furnace. 18 He ; nd + be 
the receiver when the oil begins to riſe, and 


rectifies his product; by a ſecond (diſtillation, 
45 Fifty- five ounces of very dry chips afforded ſo. 
venteen ounces. of rectified acid 
dolour, not at all empy reumatic z whoſe ſpecific 

"gravity, ee with aber Sree; Water, 
4 Was as 49 48. | i umi e 


of an amber 


enen dene, reddens vue are 


colours. 


128 Ad Lemons. 

colours. One ounce required twenty- 
ounces and a half of lime: ater 85 1 its com- 
plete ſaturation. NW e e 
It ſupports the . ps ok ho ery. v 
when it is engaged in an. aide aten but by 
a ſtrong heat it een nen Ak Wen | 
Wen of $i 15 SF 1 


black laters: rm ot T 
It unites with hae * pin 10 
ors not give up line or ne bine 
vuvith cauſtic alkalis. e 5 ends bh a NES 480 
The action of 1 pyroligneou —.—— on 
metallic | ſubſtances, and upon alumine, may 5 
be compared with that of the aertous ae. 
and appears to follow the ſame order. 
This acid Klees near ng in weight of 
the oxide of lead. ORE 8G pF - = for 
3. The e Tae; i is 148 0 5 
engaged tate in the fruit, and exhibits its acid 
properties without any preparation. This acid 
is nevertheleſs always mixed with a mucilagi- 
mar rincipls capable of altering by fermenta- 
zeorgtus has deſcribed, in the Me- 
Meyer debe for the year 1774, a method 
of purifying this acid without changing its pro- 
perties. He fills a bottle with lemon juice, 
en with a cork, and preſerves eee 


4 
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Hf. The acid was preſerved for four years, 
without corrupting. The mucilaginous parts 
had fallen down in flocks; and a ſolid cruſt 
was formed beneath the cork, the acid itſelf 
having become as limpid as water. To de- 
phlegmate the acid, he expoſes it to froſt; and 
obſerves that the temperature ought not to be 
too cold, becauſe in that cafe the whole would 
become ſolid ; and though the acid would thaw 
the firſt, it would always be productive of ſome 
inconvenience. In order to concentrate it to 
better advantage, the ice muſt be ſeparated as 
ix forms.” The firſt ice is taſteleſs, and the laſt 
is rather ſour; and by this means the liquor is 
reduced to half. The acid thus concentrated * 
eight times as ſtrong, two gros only being re- 
galten bo Tarurtte bne gros of potaſ. 
The citric acid, when thus purified and 
concentrated, may be kept for ſeveral years in 
4 bottle; and ſerves for all . not IRE 
that of making lemonadlde. 

* The chemiſts in general, who have cinta: 
the combinations of the citric acid, have uſed it 
in its original ſtate, embarraſſed with its muCi-: 
taginous principle. Such is the reſult of the 
expetiments of M. Wenzel, who obtained only 
gummy products. But M. de Morveau have; 
ing faturated the purified acid with ery ſtals ot 


Vor. 1 K pPotaſh, 


130 Acid Apples. 
potaſh, found a non-deliqueſcent. alt” at the : 
end of a certain time. 
The combinations of this e are ane ; 
known. | | 
4. The malic en e 1 was 5 
nounced by Scheele in 178 5, and publiſhed i in 
Crell's Annals. In order to obtain it, the juice 
of apples is ſaturated with alkali, and the ace- 
tous ſolution of lead is poured in until it occa- 
ions no more precipitate. The precipitate is 
then edulcorated, and ſulphuric acid poured on 


it until the liquor has acquired a freſh acid taſte, 


without any mixture of ſweetneſs. The, whole 
is then filtered, to ſeparate the ſulphate of lead. 
This acid-1s very pure, always in the fluid inte, T 
and cannot be rendered concrete. 
It unites with the three alkalis, and "AY 

deliqueſcent neutral ſalts. When ſaturated with 
time, it affords ſmall irregular cryſtals, Which 
are ſoluble only 1n boiling water. Its. We 
with barytes is the ſame as with lime. 
With alumine it forms a neutral ale WE: cr) 

fparing ſolubility in water, and n eee 
a deliqueſcent ſalt. 5 e 
It differs from the citric A Hihewaſs — 
oittric acid ſaturated with lime and precipitated 
by the ſulphuric acid, cryſtallizes: whereas this 
is not 8 zable. 2. The malic W wen 
ain 
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with the nitric acid, affords the oxalic acid: ae 


citric acid does not afford it. 3. The citrate of 
lime is almoſt inſoluble in boiling water: the 
malate of lime is more ſoluble. 4. The malic” 
acid precipitates the ſolutions of the nitrates of 


lead, of mercury, and of filver; but the citric 


acid produces no change. 5. If the ſolutions of 


the nitrate of ammoniac, and malate of lime, 


be boiled together for an inſtant, the latter falr 
is decompoſed, and nitrate of lime falls down; 
which proves that the affinity of the malic acid 
with lime is weaker than that of the nitric. 
The celebrated Scheele, who has rendered us 
acquainted. with this acid, has publiſhed the 
following table of the fruits which afford this 
0 either pure or mixed with other mos | 


| The expreſſed | juices. of the fruits 11 


Berbertis vulgaris, the Barberry tree, 1 Afford much ma- 
Sambucus nigra, Elder, | | lic acid, and lit- 
Prunus ſpinoſa, Sloe, © © tle or none of 
Sorbus aucup. Service, | . the citric acid, 
Prunus domeſt ic. Garden plum, 
Ribes groflularla, the Hairy Gioſebarrys?] 5: 


R 
; Fg 


Ribes rubrum, the Curran. 1 „ 
Vacoinium mirtellus, Whortleberry, 4 to con- 
Cratægus. ariag. Common Lotus, PE 1 tain half of the 

Prunus Ceraſus, Cherry, . a 0 one and half of 

Fragaria vefca, Strawberry, | the other. 

Rubus chamemorus, Bilberry, y 
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en oxyeces, Mensen, 7 W 


tric, and little 


Contain : m . 
| Vaccinium Vitis Idea, N ot 1; 4. 06. ei 
Pronus padus Bird's Cherry, 3 


Solanum duſtamara, s d or none of the 
| 50 27 7 {44 £71 6-4 6 r n 
Cynoſbatos, Eglantine, Is wmalic acid. 
f | . 29 þ 8 4 1 EO rg 
CE: Citron of Lemem toys: } . 3836 0 $841 


According to the fame chemiſt, the j juice of 


green grapes, 2 as well a as that of "ramarinds, con. 


r 


tains only the acid of citrons. . 
Scheele has likewiſe proved 1 the exiſtence of | 


: the malic acid in ſugar. If weak nitric acid be 


poured c on ſugar, and diſtilled till the mixture 
begins to turn brown, all. the oxalic acid! may be 
precipitated by the addition of lime-water; 3, and 
another acid will remain, which the lime-wate 
does not precipitate. To obtain this acid i ina 
Tate of purity, the liquor! is ſaturated by, means 
of chalk, then filtered, and alcohol ladded, which 
occafions' a coagulation. This Coagulation, well 
"waſhed in alcohol, is re- diſſol ved in di {tilled 


water. The malate of lime 1s decompoſed by by 
the acetate of lead; and, laft' of all} the walic 
acid is diſengaged by the ſulphuric acid. The 
alcohol by evaporation leavesa ſubſtance”: rathes 
bitter than fweer, which is deliquefcent, and fe. 
fembles the faponaceous matter of lemön Jule. | 
Ifa ſmallquantity of nitric acid bediffitted F508 
"this, "the malic ahd oxalic acids are obtained. 
"BY rreating various other ſubſtances with the 


„ nitric 
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nitric acid, the malic and the oxalic: acids are 
likewiſe obtained. Sue Are Sum arabie, man- 


na, ſugar « of milk, gum adragant, ſtarch, and 
the fecula of potatoes. The extract of nut- 


galls, the oil of parſley -ſced ba the Aqucgus, ex- 
tract of aloes, of coloquintida, of rhubarb, of 
opium, afforged not only the two acids to Mr. | 
Scheele, but likewiſe much reſin. 3 
a This celebrated chemiſt, by treating ſeveral 
animal ſubſtances with Very < concentrated, nitric 
acid, obtained the malic. and the oxalic acids 
from them. | Fiſh glue, or iſinglas, white of 
egg. yolk of egg, and blood, treated in the 
fame manner, afforded the fame products. 
There are few vegetables which do not erhi- | 
bir ſome acid more or Jeſs developed. We tee, 
for example, all fruits, inſipid at firſt, 
inſenſibly acid; and finiſh by loſing char taſte, | 
and become faccharine. There are ſome which 
conſtantly preſerve. an acid taſte, and form. A 
F claſs. ws 118 


Some plants contain an ie . dif- 
fuſed through the whole parenchyma. or body 


of. the vegetable. Such are the yellow gilly- 


flower, bardana or waterdock, filipendula or 
dropwort, water creſſes, the herb robett, & s. 
Ahaeſe plants ſenſibly redden blue paper. 

Hare net others in Abieh the acid Te 
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3 exiſts only in part of the plant; as, for exam. 


e, in the leaves of the greater valerian, the 


ttruit of the winter cherry and of the cornel 


tree, the bark of burdock, and 1 root Of ariſ. 
en or Bifthworrtrt 4h 45415 


Mx. Monro communicated wine experiments 
#5186 the Royal Society of London, in 1767, which 


pProve that certain vegetables contain acids 
nearly in a diſengaged ſtate, and even ſuch as 
46 wege leaſt promiſing ona flight examination, 


1. Having peeled two dozen of ſummer ap- 


Enn pls, and cut them into ſmall pieces; he poured 


-water upon them, in which he had-previouſly 


| diſſolved two ounces of ſoda; and left the whole 


to ſtand for ſix days. The filtrated liquor, 


evaporated, and left in repoſe for fix days more, 


afforded a beautiful ſalt, in ſmall round tranſ- 
& 51 Parent plates, placed edge wiſe on each other. 


2. The juice of mulberries clarified with the 
| white of egg, and ſaturated with ſoda, afforded 


a pulverulent ſalt of no regular figure; which 


by repeated ſolutions and evaporations, at laſt 
Produced long cryſtals, one kind being thin, 


and the other thicker, which croſſed each other. 


e 3. He obtained ſmall-cubical or rhomboidal 
_- cryſtals bye ng; n and ora 
ede e ee 

5 . „ plum afforded, aftr . {0- 


Fes / with 


3 | | lutions 
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. ſolutions and cryſtallizations, a neutral ſalt, 
which cryſtallized without evaporation in large 
hexagonal plates, and partly in large rhombi. 

This ſalt had a hot taſte, and was ſoluble in 


three or four times its weight of cold water. 
5. The red gooſeberry afforded, by evapo-— 


rat ion and cooling, ſmall very hard rhomboidal 
Cryſtals, not changeable in the air; whoſe taſte 
reſembled that of the ſalt produced by a com- 

bination of the citric acid with the ſame baſe. 


The green gooſeberry produced a ſaline 


cruſt formed of ſmall rhomboidal cryſtals, and 

covered with their brilliant ſcales. | 
6. The green grape afforded Mr. Monro, by 
repeated ſolutions, a neutral ſalt, in ſmall cubi- - 
cal cryſtals, of a rhomboidal or parallelogramie 
figure, lying upon and interſecting each other. 
The juice of hemloc afforded M. Baume a 
ſalt in ſmall irregular cryſtals, nearly eee 
but reddening the infuſion of turnſole. 


7. M. Rinman, in his Hiſtory of Iron, 20 


8 ahi ſorb-apple and floe among the ſubſtances 
capable of corroding and eleanſing the ſurface - 
of this metal, on account of their acid, 


When, by the decompoſition of certain aer 


tables by the nitric acid, an acid was obtained 


as the laſt reſult, it was thought to have exiſted 


8 1 formed in the vegetable; but a more in- 
: tiwate 


136 
timate examination ſnewed that the aeid made 
uſe of in this qperation was merely decom- 
poſed, while it deſtroyed. the organization of 
the vegetable, diſunited the combinations which 
retained the principles, and that the oxigenous 
baſe of this acid, by uniting with an element of 
the vegetable, formed a peculiar acid. This 
truth is deduced from the combined proceſſes 
It is to a ſimilar cauſe that we ought to at- 
tribute the formation of the acetous, the car. - 
bonic, and other vegetable acids; and even the 
rancidity of oils, and the alteration to which 
ſome other principles of the vegetable king- 
dom are ſubject. In theſe caſes the air affords 
the oxigene which becomes fixed in the een | 
and gives it an acid nature. nl os 
The oxalic acid does not exiſt madly A 8 
in ſugar, neither is the camphoric acid ready 
formed in camphor. The ſame may be ob- 
ſerved of ſeveral other acids which are ex- 
tracted by means of certain acids decompoſed 
by being treated with vegetable ſubſtances; 
We ſhall ſpeak of theſe acids an we come 
e e radical aan 1 bo 
D . * 
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Alkali exiſts ready formed in Ts Bene 
mel und Grof have proved that it might be 
extracted by means of acids. Margraaf and 
Rouelle ha ve added new proofs in ſupport of 

the aſſertions of thoſe chemiſts. They have ob. 
| ſerved, from their experiments, that the alkali 
exiſted in a diſengaged ſtate in vegetables: but 
theſe experiments proved at moſt that their 
ſtate of combination is ſuch that it may be 
broken by the mineral acids. The alkali, in 
ſome inſtances; is nearly in a diſengaged ſtate; 
for it is found in combination with carbonie ' 
acid in the helianthus annuus. But che alkali 

of plants n ee * _ NOOR cre 
ciplevt 6155 511) 

When it is 3 to tr 10 an 
from a vegetable ſubſtance, all the principles 
with which it may be united, are deſtroyed by 
fire; and it is cleared from the reſidues of the 
combuſtion by lixiviation. This is the ene Y 
uſed to make the impure alkali, called N 
we have already obſerved. 

I wood remains a long time under water, it 
is * of its property of * an al- 
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— becauſe the water diffolves 


| 1 may contain it. | 
Mue,arine plants afford an alkaliof another na- 


ture, known by the name of Soda. Vegetables 


_ © poſſeſs the power of decompoſing common ſea 


falt, and retaining its alkaline baſe. All inſipid 


plants are capable of affording more or leſs of 
ſoda, if they be raiſed on the Hagan 


they periſh there in a ſnhort time. 
Ammoniac is likewiſe found in e The 


| 0 part of gramineous vegetables con- 
tain it, and give ii out to the nitric, muriatic, 
and other acids, according to M. Poulletier: 
and nothing more is required than to triturate 

the eſſential ſalt of wormwood with fixed alkali, 
to feparate the volatile; This alkali appears to 
be one of the principles of the ee eee | 
as theſe afford it by ſimple diſtillation. 


Alkalis likewiſe exiſt in plants in the Ft of 


neutral ſalts. They are combined with the ſul. 

pPhuric acid in old borage and in ſome aſtrin- 

gent plants. The ſulphate of potaſn appears 

to exiſt in almoſt all vegetables, as the potaſh 

Contains more or leſs of it; and the analyſis of 

N tobacco. has afforded me a nene _ 
5 e ene FEELS 


Tamariſe affords the ſ allied of ſoda in ſuch 


is alter that by extracting it from che aſhes 
r 13 2 8 | | of : 


, 


n it can _ «Ffardedin very veaniful 


z and pure cryſtals at thirty livres the quintal. 


The greater turnſole, Parietarins and 8 | 


rote contain nitrate of potaſh. Jo 


The muriates of ſoda and of bond are af. 


. ſeeded by, marine plants. 


-  Welikewile find the alkalis ee e 3 . 


| the acids of vegetation, fuch as the oxalic, the 


tartareous, and other acids. 
It appears that the ſeveral falts are the pro- 


ducts of the vegetation, and peculiar effect of 
the organization, of vegetables. Two plants 
which grow in the ſame ſoil, afford very dif- 
ferent ſalts; and each plant conſtantly affords 
the ſame kind. Beſides this, Homberg ob- 


ſerved (Mem. Acad. Par. 1669) that the ſame 


_ falts were developed by plants growing in earths 
previouſly well waſhed, and en watered 
with diftilled water. 


We may therefore claſs falts among 5 
Boas vegetables, and no longer conſider 


them as accidentally: contained in plants, I do 

not however deny that the combuſtion of a plant 
may not give riſe to ſome of them, and increaſe 
or diminiſh the proportions of others. Com- 
| buſtion muſt form combinations which did not 
crxiſt in the plant, and deſtroy ſeveral of thoſe 
which exiſted before. The atmoſpheric air 


employed 


=] 140 An 7 Dying. 


_employed in this operation muſt unite with cer- 
tain principles, and produce various reſults. 
The. nitrogene gas which is precipitated in 
torrents in the focus of combuſtion, probably 
combines with ſome of the principles to form 
alkalis, and conſequently may augment” the 
quantity of thoſe which , 9 3 in the : 


a 


ARTICLE XL 


| Concerning the Colouring Princ pts. 


priving one body of its colouring principle, to 
fix it upon another in a durable manner; and 
the ſeries of manipulations neceſſary to produce | 
this effect, conſtitutes the art itſelf. This art is 
one of the moſt uſeful and wonderful of any we : 
are acquainted with; and if there be any one 
of the arts which is capable of inſpiring a noble 
pride, it is this, It not only affords the means 

of imitating nature in the riches and brilliancy 

of her colours ; but it appears to have ſurpaſſed 
her, in giving a greater degree of brilliancy, fin. 
ity, and ſolidity to the fugacious and tranſient 
colouts with which ſhe has clothed. the pro 
a around us. . 


8 * 7 oy KR, * "ny o 
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The object of the art of 9 coafiits i in As: Ns 


art of Dyeing. | > n 
"The ſeries of operations which conſtitute the 
art of dyeing, are abſolutely dependent « on the 
principles c of chemiſtry: and though it is to ac- 
cidents, or the very flight combination of facts 
ſuggeſted by the compariſon. « of a few. circum- 
ſtances, that weare indebted in this part of che- 
miſtry for ſeveral excellent receipts, and ſome 
principles; yet it is not the leſs true, that no 
conſiderable progreſs will ever be made, nor 
any ſolid foundation eſtabliſhed, but by analyſ- 
ing the operations, and reducing them to ge- 
neral principles, which chemiſtry alone can af- 
ford. The neceſſity of eſtabliſhing proper prin- 
ciples i is {till farther evinced by the uncertainty 
and continual trials which prevail i in the manu- 
factories, _ The lighteſt change in the nature 
of the ſubſtances puts the artiſt to a ſtand, in- 
ſomuch that he is incapable of himſelf of r re- 
| medying the defects which ariſe. Whence 
follow continual loſſes, and a diſcouraging, al- 
| ternation of ſucceſs and diſappointment. | +. 5 
The little progreſs which chemiſtry has hi- 
therto made in the art of dyeing, depends on 
ſeveral cauſes, . we ſhall 1 01 to ex- 
Plain. e . 
The firſt ſs of wis How PR depends 
on the difficulty of aſcertaining, with any degree 
of gertainey thenature, properties, and affinities, 
| of 
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| att f its folveht'y we muſt know Cherhet 0 
| the principle be in a tate of purity, or mixed 


with'other parts of the vegetable; whether this 


colouring matter conſiſt of one principle alone, 


muſt alſo render ourſelves acquainted with its 
affinities with various kinds of ſtuff; for it is 
aſcertained by experience that certain colours 
adhere very well to wool, though they do not 
alter the whiteneſs of cotton. In addition to 


theſe neceſſary parts of knowledge, it will like= 


wiſe be required to determine its affinity with 
the mordant, for alum is the mordant for ſome 
colours, and not others: beſides which, the ac- 
tion or effect of other bodies upon the colour 


when dyed muſt be aſcertained, in order to 


contrive the means of Wy it "WO al. 
- rep ON ee e 


1 he ſecond cauſe wich pad retarded the ap- 
plication of chemiſtry to dyeing, is the difficulty 


making experiments in the large way. Preju. 
dice, which reigns deſpotically in the dyc-houſe, 
tends to expel the chemiſt as a dangerous inno. 


 vator; and the proverb, that Experience is better 
N im rneivee, contributes to prevent the intro- 


duction 


rt M Dyeing. 143 2 2 
duction of nn e ths 
It is very certain that a dyer, confined ta the 
mere practical part of his buſineſs, will with . . 
out controverſy produce a better ſcarlet than a 
chemiſt who is acquainted only with the prin nn 
ciples ; for the ſame reaſon as a ſimple work - 
man in clock making will make a better watch 
than the moſt celebrated mechanic. In theſe 
caſes: we may admit that experience is beter 
than ſcience; but when it is required to re- 
ſol ve any problem, to explain any phenomenon, 
or to diſcover ſome error in the complicated 
details of an operation, the mere artizan is at 
the end of his knowledge, is totally at a loſs,” 
and would derive the greateſt advantage from OE 
the aſſiſtance of the man of ſciencgte. ; 
Another cauſe. of the ſlow progreſs of Swe 
miſtry in the art of dyeing, is, that moſt of the 
works which treat upon this art are conſined 
to deſcriptions of the proceſſes uſed in the ma- 
nufactories. Theſe works, it muſt be admitted, T 
poſſeſs their advantages; but they do not ad. 
vance the ſcience of operations a fingle-ſtep. 
They only exhibit the ſketch of a country, 
without indicating either its relative ſituation;- 
or the nature of its products. It has indeed, ö 
been very difficult, till lately, to do more than | 
wy becauſe the gaſes, which are .ſo greatly... 
eie | « Oe ene 


0 - 


4 


„ee 
| concerned. in. this: part of chemiſtry were 
known ;. becauſe: the action of light and Ae 
air, which is ſo powerful upon colours, was a 
fac of which neither the cauſe nor the heory 
could be known; and more particularly be- 
cauſe the ſalts and combinations. of three, four 
and five. principles were not known, though 
ee n tend to aer Dane « 
In order to en a W in = 
art of e yeing, we muſt ground our reaſoning on 
other principles. I ſhall proceed to ſketch. 
nn plan which ſeems to mo $0; hi adapted to 
. The manner in eee eee va. 
rious bodies are developed and ſormadd. 
2. The nature of the combinations! of theſe 
ſame. colours in theſe bodies, ay the ann f 
means of extratting them. 2 «Ft 4 

6 The moſt advantageous procete for w. 
plying them. NRC af 

1 Colours are all ae in FR folar 3 
The property which bodies poſſeſs of abſorbing 
ſome rays, and reflecting others, forms the va- 
rious tinges of colours with which they are de- 
corated, as is nee from the + ae on 
| Newton. tt 1 1017196 (- 
From ci ds antes: ] 

dyeing under two very different points of view. 
| For 
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aro ae, as we fee," Mau ne 
roduced emen ebe Votlie "or 


ns refrangibuny deen the — 
ſpecific” gravity of bodies," according to 
Newcomantd/Delaval, A 91 e bt: AGM 
HOES exif u eich wee 

bit — conſiſts in transferring 
to the: ſurface of the body ſome other body or 
| which poſſeſſes the property of re- 
flecting ie known ne "OE is the mand 


chi Ay. | + e n 2660-41 - 


| of che three Aang senf nature _—_— e . 
; property of conſtantly reflecting one deter- 
” miuate Kind of rays? This is a very delicate” ' 
0 queſtion; pg beer cee N55 which ſhall - 
[ bring 1 ee I Ade e SOL 
Vol. I. FC 
4 | 


cooling. 5 This may & be eſp 
ings FEY; pag . 43 1s 8 after; e 5 £5 37 * N 4 1 
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tate; are inſtances of this 

e ſtronger combination of onigene appears 
to produce the red; whence we obtain minium, 
te, 8 . W A 
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The effects of the neee of e 
equal TSR mineral as in tha ve 
ble k m and, in order to conv 
re need only follow the ope- 
nations in n | Jerry mack ure. 


Fee, the paniards, and the 
Indigo Plant by us. It is the Fan wetg- 
na of Linnæus. It is cultivated at Saint Do- 
21 112 i mingo, 


f | the plants after h 
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„ Ae eee is a eee whtiad. i is anc 
Upper Languedoc, by ſermenting the leaves of 
ving firſt bruiſed them. The 
fermentation eee | 

with the eee en water mbar dan 


PR Ru patch. d en anno 
4; Turnſole 3 is hl at n —_— rues 


| 6 i 4 eee ni ame 
- * 3 likewiſe 1 the firſt degree ot 


COM». 


lb dende the age for cheinftan. 
by Ne” blue colou Fe is formed up feud” veget: 


ee ith Watte in | „ 
extractive principle in turnſole, &c. 3 an moſt 
colours are likewiſe Repay of being con — 


is eee pen, whe: raten, wh ö F ch is 
the receptacle of the-colour ; as may be ſeen in 

. violets, upon which the acids are de- 
compoſed v hen concentrated. The ſame thing 
not happen when a fecula is ſaturated 
1 oxigene, and does not admit of the de- 6 
compoſition of the acid. Hence it is that in- 


Yay does Ne a4 e reg ay _ but 155 on c 5 


for hon FAG evaſion char 1 we ke a 64 Sf 
lour developed in vegetables in which an acid 


continually acts, as in the leaves of the oxalis, 
of the virgin vine, the common ſorrel, and the 
5 ordinary vine. Hence alſo it happens that 
acids brightens moſt of the red colors; and 
that a very highly charged metallie n 
ee wordant for ſcarleæt. 1 ́ 24 


red "Have pufſued theſe” phenome! 


app "the oute of the 
Vhen fAefh meat Se 


kite ens in Fr ice 18 cane Wü 
267 Ble: This blue coldur is füccerded "by 
red, ok i obſe ved inthe preparation of cheefes, 
ch 1 i Covered with a motif t 

ſt of a blue colour, but afterwards becoming 

a in the _ 
ar Roquefort.” The cm- 


which in bur 


preparation of cheeſes 


bination of oxigene, and the proportional quan- 


tity which enters into ſuch combination, Ge- 


termine therefore the property of refle&{h 3 any 


particular rays of light. But it may eaffly 1 be 
Under ſtood that the Wiciſt mult be TubjeXts 
Varlation, ; according to the nature of the' ak. 
eiple Vi th which it combines; and this points 
Gut 4 Teries of very interefking experime nts that 
emal to be made. 1019s 209 hols + 
All the phenomena of thie com | 1bination "of 
95 with ning ſeveral principles in different 
| proportions „ tna), be 117 red in che flame of 


Oc MEL on | This flame is blue 
when the condition ty 1 red; when 
Ne 


ſtronger 


Rronger nat n white, OY 
ſtill more perfect. Fey theſe final degrees of 


oxidation in general produce a white © Ie 
becauſe all the rays are then equally. refle 


From the foregoing facts we my euere : 


that the blue ray is the weakeſt, and is e 1 


quently reflected by the firſt combination o 


ready exhibited. + The eoloye : 


of the atmoſphere is bluciſh: 
ſtars i 18 blue, as M. A: 


hots Naw pint in the 


year 1678, by receiving the light of the moon 


upon white paper: the light of a clear day te- 
lected into the ſhade by ſnow, is of a fine blue, 


according to the obſervations of Danieli Majot 
(Ephem. des curiol. de la Woe 1692, wm 


mier Dec.). 
The ene beet is bend s 
bles in four ſtates of combination 1. With 


the extractive principle. | nh 1 With the reſinous 


principle. 3. With a fecula. 4. With a 
gummy incipie.— The four ſtares in which 
ue find the colouring e indicate $9 4 
the means of extracting it. 
A. When the receptacle of the eo | r is 
the nature of extracts, water is capable 01 
ſolving the whole: ſuch is chat of. 1 logwood; 
turnſole; mad der; eochenille 
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in this ſolution, it will eee eee 
eee. be a mere ſtain, that may 
be again cleared off by water. To obviate this 

inconvenience, it has therefore been found ne- 


e eee, to b applied v with ſon ne 
alt or other principle, which might change the 
- Nature of the colouring matter, and give it fix- 
ty, by depriving it of its ſolubility. in water. 


A is chis ſubſtance which, is diſtinguiſhed by 


dhe e ot Mordant. It Wen mr 


the Principle, of. fan: in, order * 
become its receiver. Hence it ariſas that moſt 


| of cheſe. colours, ſuch as turnſole, Braſil Mood, 
2 5 — by —— ac 


| leis it has t i for Its 8 
n N. moregyer, nat the mordant 
aN PAUTE. of the, wi 


„to Wool, n eee of Wi 
>the white 
es of Cotton. . 618k | vw. W Wü 


ters nnn. ſuch — 
pharmaceutical tinctures: they are uſed only 
in the arts for dyeing tibbons. There ate other 
colouring matters combined with feculæ hich 
water does not diſſol ve: rocou, archil, indigo, 
and the e of eee are of 
chis kind. 220 N e ee 
RKRocou is nat us A 
erati ſeeds eee enn 
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the refinous fecula 1s E Wella ina; )aſte of 
u deep yellow colour. The paſte of rocou, 
Aan in water with this mn albali | 
W e 406. "gh 4865 e 74.8 
i Archil is a paſte — — macerating 
ow: tain moſſes and lichens in urine with lime: 
Alkalis extract a violet colour. Archil is 
: m de in Corſica, in Auvergne, at Lyons, Set. 
Ihe archil of the Canaries is leſs charged 
þ with lime. That which I procured, exhibited 
in its texture the fibres of the plant; not com. 
© pletely: decompoſed by the fermentation.” The + 
archil of the Canaries, or the archil in the herb, N 
is afforded by the lichen called, Orrelia, rorlla, 
Laber eee Kade, e (le: oe 
ma ; <2 af 
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of his laſs are all 


ing matter of baſtard 4 Affron, . e firſt p 
eeeding conſiſts in waſhing it in much vater, 
o elear mans” maar een, wit prin- 


alkali; Akin it is 
upon the ſtuffs * means Tatide tn dena 
ner it is that e all is made. 
This reſinous prineiple may alſo be combine 

with tale, after it has been extract 
Eli, and precipitated by an acid; in which cafe 
che reſult is vegetable red. To make this pig- 

ent, 'the yellow acleur ot ſaffron or cartha- 
frſt-extracted by means of waſhing. Five 
or ix per cent, of its nd ot ne woued 


ww anal. 


which rakes-vp a yellow mütter; Anh this) DY. 
ition of lemon juice, depoſits a red fe- 
cola. The re "foculs7 mmned wit leviga ed 
* tale, 


1 N os -thef ebbeure une me Jo 
3 eee . ving 


into the bath, mo the alumed uff 3 


dee cs 


av. This — depends 
reme ep hs the — by 
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inci jptes fixed 


he ftw! — in chis Wietiom f dhe 267 
ſinous part applies itſelf to them, and adheres 

with ſufficient s not * ied 
. Waters“ pint UN'S 4 * 94. 
melee Hottie — ce 
to boil the ſtuff in a decoction of 
The principal ſubſtances of this Kind: are; the 
huſk" of walnuts; the roots Wa Wal 
ſumach, ſantal,” the bark of elder, & A 
unn which require" mt 
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the colour, and eisen peculiar properties. 
2 — metre to d oh poſ 


hu . it is, the n mol 
will be the colour it ee 11 1 W 
be not taken, the ſucceſs will be ungertain. 
To bleach piece. goods, the operator is ſatis- 
ſied with boiling them in an alkaline lixivium, 
expoſing them afterwards to the air, to ren- 
der cenhitaneſa more perfect. This operation 
depends on the action of the oxigene, which 
—— with the colouring principle, 
as is evidently 8 | 


genated 5 
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ſet in ene nth a cover fitted-ro 
ſtrongeſt” manner; this boiler: has an ell ica 
figure Alkali rendered cauſtic by lime is put 
into the bottom of this veſſel; and the goods 
intended to be bleached are put into a baſket, 
which prevents their touching nnn 
boiler. When the piece. goods are prope! 
placed, the covering is Gam on, which is 
pierced by a very ſmall aperture, to permit a 
portion of the aqueous vapour to eſcape-. R 
degree of heat much ſuperior to that oftboiling 
water is excited in the ſolution of potath 3 ang 
the heat, aſſiſted by the corroſive action of the —_— 
potaſn in this kind of Papin's digeſter, der 
ſtroys the colouring principle of the cottons, 
and gives them the utmoſt whiteneſs. 
B. That kind of gluten which envelops Ala 
moſt every animal ſubſtance, but more eſpe⸗ 
es raw filk, is inſoluble in water and in all ile 
hol. It is only attacked by al kalis and ſoaps: 
and for this purpoſe the operation of cleanſing 
is uſed.” Any ſtuff may be cleared of its'glitit | 
nous TRE by ert or even n | | 
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| the bog for winks reaſon ſaape have been 
bſt its ſtead. For this purpoſe ahe 
cuff _ dees ima minen heated to 
Lyon in the year 17008 penn e e 8e 
the means ol ding row "ls withour gen. 


Fan ae the: anti — ca. 
pable of diffolving this colouring! principle. 
A boiler fimilar to that which 1 RPE: jut de. : 
ſcribed, | 
In order to bleach cotton, and di iſpoſ for 
the dyeing proceſſes, it is cleanſed by means of 
a liquid ſoap made of oil and ſodas! tn 
The piece. goods are cleared by this boiling. 
from the varniſh, which would” prevent the 
colour from applying and fixing itſelf in a per- 
manent manner; at the ſame time that it 
opens the pores of the eee nen re- 
ception of the colour. | 
Wen the piece is thus 1 its Hl 
being! very open, and its colour very white, 
nothing remains to be done previous to the 
| application of the dye, but to impregnate- it 
with the mordant or principle which is to re- 


ceive 


1 


4 8 2 5 8 2 
8 $: 0 — 


em * is eden enim That 
the mordantitfelf ſhould be very white, that it 
may not alter the colour preſented to it. 
2. That it be not ſubject to corruption; and 
tor this purpoſe it muſt be ſought among the 
earths and metallic oxides, © 3. That it be in a 


ſtate of extreme diviſion, in order that it may 


fix itſelf in the pores. 4. That it be infoluble 
in water and the other reagents. 5. That its 
affinity with eech matter and the ee 
| be very great. Fo a Fi os | 
Alum, and the muriate of tin, are os two. 
fakts whoſe baſes unite theſe properties in the 
moſt efficacious manner. The ſtuffs having 
_ undergone the previous operations, are there- 
fore ſteeped in ſolutions of theſe ſalts; and 
when they are impregnated, they are paſſed 
through the colouring bath: and by the de- 


compoſition, or change of principles between 


the mordant and the principle which holds the 

colour in ſolution, the colour is precipitated 
en the baſe of the mordant, and adheres to it. 
Certain vegetable ſubſtances are like wiſe diſ. 
3 take ſome colours by animalising 
bn * n and nen 
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pointed out the ſexual parts of plants; and we 
find nearly the ſame forms in the organs, the 
ſame means in the functions, and the ſame cha- 


racters in the prolific humours, as in animals. 


The prolific humour in the male part is ela- 


borated by the anthera; and as the organs of 


the plant do not admit of an actual intromiſſion 
of the male into the female, becauſe vegetables 
are not capable of loco- motion, nature has be- 
ſtowed on the fecundating ſeed the character of 
a powder; which the agitation of the air, and 
other cauſes, may carry away and precipitate 
upon the female. There is a degree of elaſticity 
in. the anthera, which cauſes it to open, and eject 
the, globules... It has even been obſerved that 
the piſtil een at the ſame time, to receive 
rtain vegetables, The reſourees 
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Fallen of Vegetables: | 161 
of nature to aſſure the fecundation are admira- 
ble. The male and female parts — 
repoſe in the ſame flower and the petals are 
always diſpoſed in the moſt advantageous man- 
ner to favour the reproduction of the ſpecies, 
Sometimes the male and female are upon the 
ſame individual, but placed upon different 
flowers; at other times both are attached to 
iſolated and ſeparate individuals, and then the 
fecundation is made by the pollen which the 
wind; or air detaches from the SOS mw 
tranſmits, to the female. „ 8 
The fecundating powder his Ss con- 
ſtantly the ſmell of the ſpermatic liquor of ani- 
mals, The ſmell of cabbages in bloſſom, of the” 
cheſtnut tree, and moſt other vegetables, exhi- | | 
bits this analogy to ſuch a degree, that the one 
odour might even be miſtaken for the other. 
The pollen is generally of a reſinous nature, 
ſoluble in alkalis and in alcohol. Like reſins, 
it is inflammable ; and the aura which is formed 
u⁰ cettqin vcgetables at the time of fecun- 
1, may be ſet on fire, as was obſerved by 
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Mademoiſelle Linné in the fraxinella.. br 
Nature,which has employed leſs economical” _ 8 
means in the fecundation of plants, and who en- 9 
truſts thele operations almoſt to chance, ſin ee 
ſhe. delivers the fecundating powder to the 2 
Wei. il. M winds, 


winds, muſt of courſe have been prodigal in the 
formation of this humour, more eſpecially for 
the trees of the monoecia and dioecia genera, 
where the production i is more expoſed to acci- 
dental impediments. Hence we may aceount 
for thoſe pretended ſhowers of ſulphur, which 
are never common but in ſuch diſtricts as 
abound with the hazel, filbert, and pine- trees. 
As the pollen could not be expoſed by na- 
| ture to the varying temperatures of the atmo- 
ſphere, ſhe has facilitated its development in 
the moſt rapid manner. A warm ſun very fre- 
_ quently ſuffices to open the concealed organs 
of the plant, to develop and procure its fecun- 
dation. On this account the author of Les 
Etudes de la Nature affirms, that the coloration | 
of plants is defigned to reflect the light more 
vividly, and moſt flowers affect the moſt ad- 
vantageous form'to concentrate the 55 rays | 
on the parts of generation. 
The parts employed in wheſe functions are en- 
dued with an aftoniſhing' degree of irritability. 
M. des Fontaines has made ſome very intereſt- 
1 ing obſervations on this ſubject; and the agi- 
tated motions which ſome plants affect in or- 
der to follow the courſe of the ſun, are deter- 


mined by nature, in order that the great work 


| 8 off generation, favoured by the ſun, may be ac- 
_compliſhed in the leaſt ed time. 5; 
Con- 
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The wax of bees f is merely the eh very 
little altered. Theſe inſects have their femurs 
provided with rugoſities to bruſh the pollen 
from the antheræ, and convey it to their. neſts. 

There appears to exiſt in the very texture of 
ſome flowers, which are rich in fecundating 
powder, a matter analogous to wax, which' may 
be extracted by aqueous decoction. Such are 
the male catkins of the, betula alnus, thoſe of 


the pine, &c. the leaves of roſemary, of offi- 


cinal ſage; ; the fruits of the mirica cerifera, 
ſuffer wax to tranſude through the pores. 

"TIT, appears that wax and the pollen have for 
their bafis a fat oil, which paſſes to the ſtate of 
reſin by i its combination with oxigene. If the 
nitric or muriatic acid be digeſted upon fixed 


oil for ſeveral months, i it t paſſes to a a ſtate re- — — 


ſembling WAY. 
Wax, by repeated diftillations, affords an oil 


which poſſeſſes all the properties of volatile oils. 


It is reduced into water and carbonic acid by 
combuſtion. | | 
The colouring matter of wax appears to be of 
the lame nature as that of ſilk; it is inſoluble 
h | Ma ne». 
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| in water and in bee een hs 3 arts, wax is 
bleached by dividing *. prodigiouſly; for. 
which purpoſe it is poured in fuſion upon the 
ſurface of a cylinder which revolves at the ſur- 
face of water. The wax which falls applies 
itſelf to the ſuperficies, and is reduced into 
very thin flakes or ribbons. It is afterwards 
expoſed to the air upon tables, taking care to 
ſtir it from time to time, and at this aer 
becomes white. If OC 
Alkalis diſſolve wax, ad 8 it oluble 
in water, It is this ſaponaceous ſolution which 
forms the punic wax. It may be uſed as the 
baſis of ſeveral colours; and may be made into 
an excellent paſte for waſhing the hands. It is 
likewiſe applied with a bruſh upon ſeveral bo- 
dies: but it would be highly advantageous if at 
could be deprived of its ſolvent; Which con- 
ſtantly acts, and is the cauſe why it cannot be 
applied to ſeveral uſes, in which otherwiſe | it 

; might be found ad vantageous. 7218 TX 4012 26 
Ammoniac likewiſe diffolves it; -and as this 
. folvent is evaporable, it. ought to be preferred 
uVhen it is propoſed to uſe the wax as a varniſh. 
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chiefly in the baſe of the piſtil, or female organ. 
It ſerves as food for moſt inſects which have a 
proboſcis. Theſe animals plunge their pro- 
boſcis into the piſtil, and ſuck out the nectar. 


It appears to be a ſolution of ſugar in mucilage: 


the ſugar is ſometimes precipitated in cryſtals, 
as in the nectar of the flower of balſamina. 
The nectar undergoes no alteration in the 
holy of the bee, ſince we can form honey by 
concentrating the nectar. It retains the odour, 
and not unfrequently the noxious den of 
the plant which affords it. | 

Ihe ſecretion of the nectar is mide trite 


the ſeaſon-of fecundation. It may be conſidered 


as the vehicle and recipient of the fecundating 


duſt, which facilitates the burſting of the glo- 
bules, filled with this fecundating powder: 


for Linnæus and Tournefort have both ob- 
ferved that nothing more is required than to 
expoſe the pollen upon water, to aſſiſt the de- 
velopment. All the internal part of the ſtyle 
f ”" OPT is W with 1 it. And if the 
inter⸗ 


* 


| 
{ 


internal part of the female organs be dried by 
beat, the pollen no longer fetundates. 
Honey exudes from all the female parts, but 


: particularly from the ovarla. Pores may even 


be obſerved in 2 erg which it 


Rows. BR 290 Y 2 71717 MOTT E034> | 


Such flowers as hives! only tue male bmx e 


not in general afford honey; and the” organs 


which afford the nectar dry up and wither from 


the moment the act of conception is accom. 
pliſhed, * Honey may therefore be ce 


boaes open the moment they touch the ſurfac: 
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a ARTICLE. XIV. 
| Concerning i the Ligncous Part of Vegerables, 
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| 8 have conſtantly directed 1 at- 
tention to the analyſis of vegetable juices: but 
they. appear to have completely neglected t the 


ſolid part of the vegetable, which in every point 
ol view is entitled to particular attention. It! is 


this 


| 4 


ſidered 
as neceſſary to fecundation: it is the hi 
afforded by the female to receive the fecun- 
dating powder, and facilitate the opening and 
exploſion of the fmall bodies which contain 
the pollen; for it has been obferved that theſe 


pc hich, nel the ** 
fibre; and this matter not only conſtitutes the 
baſis of the vegetable, but is likewiſe developed 
in circumſtances which. depend on the vital 
functions of the plant. It forms the pulp of 
ſeeds, the lanuginous covering which ver- 
ſpreads certain plants, &c. The character of 
the ligneous part is, an inſolubility 3 in water 
and almoſt every, other menſtruum. ; The ſul. 
phurie acid only blackens it, and is decom- 
poſed upon it, as is likewiſe the nitric acid. 
But one very peculiar character of this principle 
is, that the concourſe of air and water alters it 
very difficultly ; and that, when it is well de- 
prived of all its moiſture, it abſolutely reſiſts 
every kind of fermentation ; inſomuch t that it 
would. be indeſtructible, if infects had not gh 
property of gnawing and feeding upon Its. 5 
appears that the vegetable fibre conſiſts of 920 | 
bafis of mucilage, hardened by its combination 
with a greater quantity of oxigene. Several rea- 
ſons lead us to adopt this idea. In the firſt 
place, the diluted nitric acid being put to di- 
geſt upon fecula, is decompoſed, and cauſes the 


fecula to paſs to a ſtate reſembling that of lig- . 


neous matter. I have obſerved, in the ſecond 
place, that thoſe fungi which grow in ſubterra- 
: neous EW ng of light, and are reſolyed ir into 25 


* : 


* * 


pioportian eee. * degrees | 
lighe at the ſame time that dhe beg is . 
niſhed by mat e nd t length: Oy 
—_ Fp 
The tranfition af elders to the ſtate of wh 
neous matter is very evident in the growth of 
vegetables. The cellular envelop which is 
immediately covered by the epidermis exhibits 
nothing but mucilage and glands; but by de- 
a grees it hardens, forms a ſtratum of the corti, 
val coating, and at laſt eee eee ee 
8 dae of the ligneous rings. Wee SAT - 
We obſerve this icon in certain plants 
which are annual in cold climates, and viva- 
cious in temperate climates. In the former 
they are herbaceous, becauſe the periodical re- 
turn of the cold weather does not permit them 
to develop themſelves. In the ſecond they be. 
come arboreſcent; and the progreſs of time 
hardens the ee . and forms ligneous coat - 
* A C 
The Wchireglon of the fibrous part 8 
| erbt by cauſing the air and light to act 
more ſtrongly upon it. M de Buffon has ob- 
ſerved that, hen a tree is deprived of its bark, 
© the external part of the wood which is expoſed 
to the 1 a conſiderable degree of 
AE | 2 _ hardneſs; 


eee. 8 
of e much; more fold ban thoſe which 
have not undergone ſuch preparation: 
It is probably owing. to the large quantii 
| aſides air with which neee. is 


loaded, that it is not diſpoſed to putrefy: and 


it is in conſequence of this moſt valuable pro- 


perty of not being ſubject to corruption, that 
arts have been invented for clearing it of all 


fermentable principles of the vegetable king 


dom, to obtain it in its greateſt purity in the 


fabrication of cloths, paper, & . We ſhall 


again return to theſe objects, when we treat of 


the alterations to en the we pious mos 
"WE e e ery 62-15 eee 
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The ee oil of horſe-radiſh had formerly 
2 afforded ſulphur, which is depoſited by ſtanding, 


_ i according to the obſervation. of ſome chemi 


but M. Deyeux has taught us to extract this 
_inflammable. principle from the root of the 


herb patience, Nothing is required ta be done 
but tp raſp the root, boil it, tak 


. 
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does not appear to exiſt in a perfectly difen- 


8 that theſe rv | — dne hey 


zre afed in ſkin diſorders: 2 7 ono we 7h 
-: Vegetables in their eee de; 8 


us with certain metals, ſuch as iron, gold, and 
manganeſe. The iron forms near one-twelfth 


of the weight of the aſhes of hard wood, ſuch:as 
It may be extracted by the magnet. 


gaged ſtate in the vegetable; nevertheleſs we 
read, in the Journaux de Phyſique, an obſerva- 
tion in which it is affirmed, that it was found 


in metallic grains in fruits The iron is uſually 15 


held in ſolution in the acids of vegetation, from 


which it may be precipitated by alkalis. The 
exiſtence of this metal has been attributed to 
the wearing of ploughſhares, and, other inſtru- 
ments of huſbandry, and to the faculty which 
| plants poſſeſs of imbibing i it with their nutri- 


tive juices, The Abbe Nolet and others have 


_ embraced this unphiloſophical notion. It is 
_thefame with the iron as with the other ſalts. 


They are produced by vegetation; and vege- 
tables watered n was water afford it as 

well as others 
| Beecher and Kiineket ns; ve pre- | 
ſenee of gold in plants. M. Sage was invited 
* dere the — by way of aſcertaining 
WC - 
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the fact. He found gold' in the aſnes of vine 


twigs, and announced it to the pubic; After 


this chemiſt, moſt perſons who have attended 
to this object have found gold ; but in much 
leſs quantity than M. Sage had announced. The 
moſt accurate analyſes have ſhewn no more 
khan two grains: whereas M. Sage had ſpoken 
of ſeveral ounces in the quintal. The proceſ 

for extracting gold from the aſhes un ſts in 
fuſing them with black flux and minium. The 


lead which is produced is then. eupelec to 
aſcertain the ſmall quantity of gold with 1 


1 became alloyed in this operatioen 
Scheele has alſo obtained manganeſe in the 
analyfis of vegetable aſhes. His proceſs con- 
ſifts in fuſing part of the aſhes with three parts 
of fixed alkali, and one-eighth of nitrate 9 
potaſn. The fuſed matter is boiled in a certain 
quantity of water, The ſolution being then fil. 
tered, is ſaturated with ſulphuric acid, and at 
the end of a certain time manganeſe falls down. 
Lime conſtantly enough forms ſeven-tenths 


of the fixed reſidue of vegetable incineration. 


This earth 1s uſually combined with the car. 
bonic acid. Scheele has proved that it efflo- 
reſces in this form on the bark of guaiacum, the 
aſh, &c. Ir is likewiſe very. often united with 
| the acid of by res It . to be form- 
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Juicer of V, egetables. 


ed by an blen of the mucilage, more ad. 
vanced than that which forms the fecula, which 
Has ſome analogy with this earth. We evident 
Jy fee the tranſition of mucilage to the ſtate of 
earth in teſtaceous animals. We obſerve the 
mucilage putrefy at its ſorface, with fo much 
the more facility as it is purer; as we may 
2 by a compariſon of the aſteriz, Te” 
hedge-hog, the crab, k. 
Next to lime, alumine is the moſt * an 
: A in vegetables, and next -magnefia. '\'M, 
Darcet has obtained, from one pound of the 
aſhes of beech, one ounce of the ſulphate of 
magneſia, by treating them with the ſulphuric 
acid. This earth is very abundant in the aſhes | 
of tamariſc. Siliceous earth likewiſe exiſts, 
but leſs abundantly. The ao Tondenon of OR 
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peculiar ſubſtances contained in vegetables, 
and poſſeſſinꝑ ſtriking charaQers, by which they 
are ee tom e {ther humour. 
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Expreſſed Juices of Vegetables. 17g 
But we may at once extract from vegetables 
all the juices they contain; and this mixture of 
various principles may be obtained by ſeveral 
methods. Simple inciſion is ſometimes: ſuffi- 
Seen e expreſſion is. equally. ue „ 
Ihe juices of vegetables vary according to 
5 reſpective nature of the plants. They are 
more abundant in ſome than in others. Age 
modifies them. Young trees in general have 
moſt ſap;: and this ſap. is milder, more muci- 
laginous, and leſs charged with oil and reſin. 
The ſap varies according to the ſeaſon. In the 
ſpring the plants draw up with avidity the juices 
afforded by the air and the earth; theſe juices 
eſtabliſh a plethora every where, from which re- 
ſults a conſiderable growth of the individual, 
and ſometimes a natural extravaſation· If in 
the time of plethora inciſions be made in any 
part of the vegetable, all the abundant ſap eſe 
capes by the aperture ; and this fluid is almaſt 
always clear, and without ſmell. But by degrees 
the plant elaborates theſe juices, and gives them 
peculiar characters. In the ſpring the ſap in the 
body of the vegetable preſents only a ſlight al- 
 teration of the nutritive juices; but in the ſum. 
mer the whole is elaborated, all i 1s digeſted, and 
then the ſap poſſeſſes characters very different 
from thoſe} it 6 * the ſpring ſc ſeaſon. 
5 be 


174 
. + If ineiſions be now made in the tree, the j juices 

obtained are accordingly very different: and 

for this reaſon it is that the juices diſperſed in 
commerce are extracted during the ſummer. 


The conſtitution of the air equall y influences | 
the nature of vegetable juices. A rainy ſeaſon 


voppoſes the development of the ſaccharine 
principle, as well as the formation of reſins and 
aromatic ſubſtances. A dry ſeaſon affords lit - 


tle mucilage, but much reſin and aromatic prin- 


ciple; hot weather decompoſes the mucilage, 
and favours the development of reſins, ſaccha- 
rine matter, and aroma; but a cold ſeaſon does 


not permit the formation of any principle but 


mucilage: and as the mucilage is the principle 
of increaſe of bulk in plants, the whole of this 
ſubſtance is employed for that purpoſe; while 
the heat and light modify the ſame mucilage, 
and cauſe it to paſs to the ſtate of oil, reſin, 
aroma, &c. Hence probably it is that trees 
- have a more agrecable appearance. in cold than 
in burning climates; and that the trees in this 
latter ſituation abound with aromatic, dolly, and 
reſinous principles. In the vegetable as in 
the animal kingdom, ſpirit appears to be the 
portion of the ſouthern olimates; while: force . 
ſe + 19 af are > attributes or The northern. | 
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1 ** nie eee e plants, and reve . 
the name of Sap, is diſperſed through the cel-. 
lular tiſſue, incloſed in the veſſels, or depo- 
ſited in the utricles; and there is a communi- 
cation exiſting, which, when any part of the 
vegetable is wounded, cauſes the abundant 


juices to flow through the aperture not indeed 


ſo ſpeedily nor ſo completely as in animals,; 
becauſe the humours do not poſſeſs ſo rapid a 
motion, and becauſe there is leſs connecti« 
ee the ſeveral organs in vegetables than 
als. The ſap is a confuſed mixture. of 
all the hs FTIR of vegetables. The oil an 
the mucilage are confounded with the ſalts, ak. 
is, in a word, the general humour of vegetables, 
in the ſame. manner as the blood in animals, 
In the preſent place we ſhall po; "—_ W 
Tanna and opium. 1 
1. Manna.— Several PG © afford gan-. 


na; it is extracted from the pine, the fix, ne 


maple, the oak, the juniper, the fig, the willow, 
the olive, &c. but the aſh, larch, and the al- 
hagi, afford it in the largeſt quantities. L. Obel, 


Rondelet, and others, have obſerved. at Mont- : 


pellier, upon the olive trees, a kind of manna, 


ts vhs they- eee name of clio- 
16 i * 
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To. ournefort collected it ſrom the ſame 
at Aix, and at Daune e rgh-©'s 


rr grompantteatts 


in all temperate climates; but Calabria and 


Sicily appear to be the moſt natural countries 


to this tree; or at leaſt it is only in theſe coun- 


tries that it abundantly. eee nk _— 


called Manna in commerce. | 
The manna flows naturally from 8 


und attaches itſelf to its ſides in the form of 


3 


% * 


white tranſparent drops; but the extraction of 
this juice is facilitated by inciſions made in the 
tree during ſummer: the manna flows through 
theſe apertures upon the trunk of the tree, 


from which it is detached with wooden in- 


ſtruments. Care is likewiſe: taken to inſert 


ſtraws, or ſmall ſticks of wood, into theſe in- 
ciſions; and the ſtalactites which hang from 


theſe ſmall bodies are ſeparated, and known in 
commerce by the name of Manna in Tears: * 
ſmalleſt pieces form the manna in ſorts or 


flakes; and the common or as ies 
the worſt quality, becauſe the moſt conta- 


minated with earth and other foreign ſub- . 
ſtances... The aſn ſometimes affords manna in 


our 1 Ages l of which. 1 bars * 


rch, eee n intly „nb. 
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arcs mann. It is formed during the 
ſummer on the fibres of the leaves, tin white 
friable grains, which the peaſants collect and 
put into pots, which they keep in a cool place. 
This manna is of x pens —_ ”_—_ 2 a Z 
very nauſeous ſmell; 
Thbe alhagi is a kind of broom, which grows . 
in Perſia. A juice tranſudes from its lea ves, ih 
the form of drops of various ſi zes, which the 
heat of the ſun indurates.  An' intereſting ac- 8 
count of this tree may be ſeen in Tournefort's 
Travels! This manna is known in the Levant, 
in the town of Tauris, 1 the mee Tere: 
I N ees xv 8 
Tha anal mot i bgscbeh aſe is a of 
Calabria. Its ſmell is ſtrong, and its taſte 
ſyeetiſn and nauſequs: if expoſed on hot coals; 
it wells 8 takes ng * leaves a W 4s bp 
coal. "TY N wy 
ee wratly diſſolves. Ir, e ow: or 5 
cold. If it be boiled with lime, clarified wii 
white of egg, and concentrated by bee 
tion, it affords cryſtals of ſugar. 
Manna affords by diſtillation water, 9 oil, 


| and ammoniac; and its coal affords alkali; © 
This ſubſtance forins the FRE of n be 
; gative medicines. 12 e : 


| ian plant which aff opium 
is the poppy, which is cultivated i in Perſia and 
— . Nx > 


9 
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Afia 3 T 0 ee ahi. precious: medi- 
. cine, care is taken to cut off all the flowers 
which would load the plant, and to leave that 
5 only which correſ; ponds with the principal ſtem. 
At the beginning of ſummer, when the POPPY- 
heads are ripe, inciſions are made quite round 
them, from which tears flow that are. carefully 
collected. This opium is the pureſt, and is re. 
tained in the country for various uſes. That 
which comes to us is extracted by preſſure from 
the ſame heads. The juice thus obtained is 
| wrapped up, after previous drying, inthe leaves 
of the poppy, and comes to us in daes ar of 
circular flattened cakes. „ res. 
In our laboratories it is cleared from its im- 
purities by ſolution in hot water, filtration, 
and evaporation to the confiſtence of an ex- 
tract. This is the extract of opium. 

8 Opium contains a ſtrong and narcotic aroma, 
from vhich it is impoſſible to clear it, according 
to Mr. Lorry. It likewiſe contains an extract 
ſoluble in water, and a reſin; together with a 
volatile concrete oil, and a peculiar ſalt. 

By long digeſtion in hot water the volatile 
oil becomes attenuated, is diſengaged, and cars: 
ries the aroma with it; ſo that by this means 
the oil and aroma may be ſeparated, at leaſt for 
the moſt part. It has been obſerved that opium 

| 5 | | de- 


Proceſs with Op 2 179 
deprived of this oil, a portion of its aroma, and 
its reſin, preſerved its ſedative virtue, without 
being narcotic and ſtupifying. We are indebt. 
ed to Baume for a ſeries of intereſting reſearches 
on this ſubject. He boiled four pounds of 
ſliced: opium in between twelve and fifteen 
_ pints of water, for half an hour. The decoc- 
tion was ſtrained with preflure; the dregs were 
exhauſted by ebullition wich more water. All 
theſe waters were mixed together, and reduced 
by evaporation to fix pints. The liquor was 
then put into a cucurbit of tin, and digeſted 
on a ſand-bath for fix months, or during three 
months night and day. Care was taken to 
add water as the «evaporation proceeded; and 
the bottom of the veſſel was ſcraped from time 
to time, to diſengage the reſinous matter which 
ſubſided. When the digeſtion was finiſhed, 
the liquor was fittered, the refidue carefully 
ſeparated, and the water evaporated to he: 
conſiſtence of an extract. | 
If the ſalt be required to be Apen ted the 
evaporation muſt be ſuſpended when the fluid 
is reduced to one pint. An earthy Halt falls 
down by cooling, which is of a ruddy appear- 
ance, and has the form of ſcales mixed Win | 
needled oops 2 „„ 


180- - " Procef with ohne. 

By chis long but judicious 200d ceſs, 
firſt ſeparated ; which after three 
riſes to the ſurface of the liquor, work ds 
an adheſi ve pellicle, like turpentine. Then, rl 
licle is gradually diſſipated, and diſappea 
the end of a month, nothing more being foot 
than a few drops from time to time. In propor. 
tion as the oil is diffipated, the reſin, _ i 
Nha a ſoap with it, is precipitated. 

Mr. Baume has calculated that a ind 
| A exiſt in the following proportions: Four 
pounds of common opium afford one pound 
once ounce of marc or inſoluble matter, one 
pound fifteen ounces of extract, twelve ounces 
of reſin, one gros or dram of ſalt, three ounces 
ſeven gros of denſe oil or aroma. 1 

Mr. Bucquet propoſed to extract the . 
tive principle, by diffolving i it in the cold, 
and afterwards evaporating it; Mr. Joſſe, by 
agitating it in cold water; Meſſfrs. De Laſſone 
and Cornette, by diſſolving, filtering it feve- 
ral times, and always CPR” it to fs 
conſiſtence of an extract. e 
The ſedative principle i is a piedicihewf the 
_ greateſt value, becauſe it does not produce that 

drunkennefs and ſtupor which are toe com- 
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e à plant does not afford its juice by 
inciſion,” this may happen either becauſe the 
quantity is too ſmall, or becauſe its - confiſ. 
tence is not ſufficiently fluid, or becauſe there 
is not a ſufficiently perfect communication be- 
tween the veſſels of the plant to permit the 
flowing of all the juice. In theſe caſes the 
deſired effect may be produced either by ſim- 
ple mechanical prefſure, as in extracting the 
juice of hypociſtus and acacia; or by the aſſiſt- 
ance of water, which ſoftens the texture of the 
vegetable, at the ſame time that it e 
mags en W 


aa 


Concerning l Juices extrated 85 
Preſſure. 


The f. 88 r afford their juice | 
byrſiaple preſſure; and the method of per- 
i forming this operation is nearly the ſame in all 
plants. When it is intended. to extract the 
juice of a plant, it is waſhed, cut into ſmall 
pieces, pounded in a marble mortar, put into 
2 linen bag} and preſſed in a preſs. 

There are ſome ligneous plants, ſuchas lage, 
thyme! and the leſſer centaury, whoſe ,uices 
cannot be extracted without the addition of a 
ſmall quantity of water; there are other very 
ſucculent plants, ſuch as borage, bugloſs, and 

| Chicory, 
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182 Expreſſed Vegetable Juices. 


chicory, whoſe juices are ſo viſcidand Sies 
ginous, as not to paſs through a cloth unleſs a+ 
ſſmall quantity of water be added during the 

pounding. Inodorous plants may likewiſe be 
left to macerate, in order to prepare them for 
the extraction of their juices. The vegetable 
Juices may be clarified by ſimple; repoſe, or by 
filtration; when very fluid, by white of egg, or 
animal lymph, boiled with them; and when. 
the juices contain principles which may be 
evaporated, ſuch as thoſe of ſage, balm, mar- 
Joram, &c. the vial which contains the j e 
is plunged in boiling water, after having cloſed 
it with a paper with a hole pierced through it; 
and when the juice is clarified, it is nen our, 
dipped i in cold water, 'and decanted. 85 

The juice of acacia is extracted from the 
ſame tree whack affords gum; arabic. The 5 
fruits of this tree are collected before they are 
ripe; then pounded, preſſed, and the juice 
dried in the ſun: it forms balls of a blackiſn 
brown internally, redder RR and of an 
aſtringent taſte. | 15 

A juice is prepared with unripe foes; which. 
is ſold under the name of German Acacia, and 
does not differ much from that of Egypt. 
The juice of hypociſtus is extracted from 
a paraſitical plant which grows on the ciſtus 
in the iſland of Crete. The fruit is pounded, 


p \ d x ; '4 | 
the juice extracted by preſſure, and thickened. 5 1 
in the ſun; it becomes black, and of a firm, bl 


. Theſe two 1 ſt- mentioned juices are ned in. _- s 
medicine as aſtringentsʒ‚ ng g 
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TEGETABLES, i a dight: 
tive organs, throw off all ſuch princiQ 

=_ as. cannot be aſſimilated by them; and 


| when the functions of the vegetable are not 


— 


favoured by ſuch cauſes as facilitate them, the 


nutritive juices are rejected nearly unaltered. 
We ſhall here attend to three principal ſub- 
ſtances that exhale from ee VIZ. Ob: 
water, ay W%%%%/ͤöĩö ĩ ound em}. 36) 


_—_ 


4 f e Lon 


| Concerning Oxigenous Gas afforded by Vege-. | 
tables. | | 


N Dr. Ingenhouf? publiſhed, in the year 1779. 
Experiments: upon Vegetables, in which he af... 
firms that plants poſſeſs the property of emitting 
vital air hen acted upon by the direct rays of 


S 
a; 4 


the ſun; and that _ emit a very mephitic | 
air in the ſhade, and during the night. 
Doctor Prieſtley made known the ſame re- 
; ſults at the ſame time, as well as Mr. Senebier 
of Geneva, who: nevertheleſs. did not publiſh: 
a vork on this: ſubject-untib the year 1788, in 
which he admits, as a general principle, that 
plants ſuffer, vital air to eſcape in the ſun-· ſnine: 
but he maintains that eee uce me 
Ph air in the ſhade; and is of opinion thar, 
if. Dr, Ingenhouſa obtained any, it aroſe from 
a commencement of putrefaction in the plant. 
The ſimpleſt proceſs for extracting this gas 
I Fame conſiſts in immerſing themun- 
der water, beneath an inverted glaſs veſſel. Ito 
is then ſeen, when the ſun acts on the plant, 
ally grow larger, ariſe from the fibres of the 
leaf, and aſcend to the ſurface of the fluid. 
All plants do not afford gas with the ſame 
facility. There are ſome which emit it the mo- 
ment the ſun acts upon them; ſuch are the 
leaves of the jacobæa, of lavender, and of ſome 
aromatic plants. In other plants the emiſſion is 
| ſlower; hut in none later than ſeven: or eight 
minutes, provided the ſun's light be ſtrong. 
The air is almoſt totally furniſned by the in- 
ferior ſurface.of the leaves of trees: it is not 
EN 8 „ 


x86 W G 
the ſame with herbs; for theſe afford air from. 
nearly the whole of their Aae accooting; to 
Senebier. | 

1 e afford! more air 8 attached t to 
chie-plans than when gathered; and the quantity 
is PE Tho freſher and ſounder de 
are! 4 

indir 3 8 hen a Gia; quantity: of: 
vital air; thoſe which are full grown afford 
more, and the more the greener they are. 
Leaves which are eg en or;red; do. 4 
not afford it. 5 

Freſn leaves cut in pieces afford 0 '; a 
oxigene gas is capable of being emitted with- 
out the plant being plunged under water, as is 
proved from the experiments of Mr. Senebier. 
Il he parenchyma of the leaf appears to be the 
| part which emits the air. The epidermis, the Ho: 
bark, and the white petals,” do not afford air; 4 
and in general it is only the green parts of 
plants which afford oxigenous gas. Green 
fruits afford air, but thoſe which are ripe 4 
not; and the ſame is true of grain. 15 

It is proved that the ſun does not act in * 
production of this phenomenon as a body 
which heats. The emiſſion of this gas is de- 
termined by the light; and I have even ob- 
ene a A ms. without the direc 
action 


. by „edle. N 187 
aftion of the fun's rays, is ee to een 
duce this phenomen on. 

It is proved, by the experiments af Mr. Se: 
aha that an acid diluted in water increaſes 
the quantity of air which is diſengaged, hen 

the water is not too much acidulated ; and in 
this caſe the acid is decompoſed. : 

It has been obſerved that the confervs affords 
much vital air; as well as the green matter which 
is formed in water, and is ſuppoſed by Ingen- it 

houſa to be a collection of greeniſh inſets. . 
Pure air is therefore ſeparated from the plant =_ 
by the action of light; and the excretion is 

ſtronger accordingly as the light is more vivid. 0 

It ſeems that light favours the work of digeſtion 
in the plant; and that the vital air, which is 
one of the principles of almoſt all the nutritive 

Juices, more eſpecially of water, is em itted, when 

it finds no ſubſtance to combine with in the ve- 

getable. Hence it ariſes that plants whoſe ve- 

getation is the moſt vigorous, afford the greateſt 

quantity of air: and hence likewiſe it is that 

a ſmall quantity of the acid mixed with the 
water favours the em, and W the: 
quantity of oxigenous gas. | a 

By this continual emiſſion of vital air, the 

Author of nature inceſſantly repairs the "Ie" | 

e is 8 WP reſ; * combuſti 


x88 Tater afforded by Vegerables.. 0 © 
and the alteration of bodies, which compre 
hends every kind of fermentation and putre- 
faction; and in this manner the equilibrium 
between the conſtituent principles of ** at- 


eg ee e 3 e 
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\ racer afforded vy Vegetables: 


Plants likewiſe emit a confi erable quantity 
of mater. in the form of vapour, en mey 
pores; and this excretion may be eſtimated as 
the moſt abundant. Hales has calculated that 
the tranſpiration of an adult plant, ſuch as the 
helianthus annuus, was in ſummer rl times 
more conſiderable than that of mak 
- Guettard has obſerved that this excreti 2 
. . 

and not of the heat; ſo that it is ſcacely any 

during the night. The ſame philoſopher has 
obſerved that the aqueous tranſpiration is more 
eſpecially made from the upper ſurface of the 
leaf, The water which exhales from vegetables 
is. not pure, but ſerves as the vehicle of the 
atoma; and even carries with ita ſmall quantity 
of extractive matter, which cauſesir to corrupt 


* — 


Fan ing the 


The 


Aroma, or Spiritus Regen. 189 


The immediate effect of the aqueous evapo- 
ration conſiſts in maintaining a degree of cools 
nels in the plant, which prevents e 
* ene of the ae ale 


ARTICLE III. 


Concerning _ 8 or bitt, Reger. 


Fach plant has its n ſmell. This 
odorant principle was diſtinguiſhed by Boer- 


haa ve by the name of Spiritus Rector, and a 5 


ths: moderns under the name of Aroma. 


The aroma appears to be of the nature of fog = 


ſrom ita finene ſs, its inviſibility, & c. The flight - 
eſt heat is ſufficient to expel it from plants. 


Coolneſs condenſes it, and renders it more ſenſi- 


ble : and on this account the ſmell of plants is 
much ſtronger in the morning and evening. 


This principle is ſo ſubtile, that the conti- 
nual emiſſion of it from a wood or flower does 
, even Altera. re 


Wan its 


Abe aroma is 


eee, in an gil, and this laſt combination 
is the moſt uſual. It even appears to conſtitute 
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The nature of Ge aroma appears to vary 
” prodigiouſly; -ar-leh(f if we may judge by the 
ne. of ſmell, which diſtinguiſhes ſeveral 
ſpecies. There are ſome which have a nau- 
ſeous or poiſonous effect on the animal œcο 
nomy. Ingenhouſz quotes an inſtance of the 
death of a young woman occaſioned by the 
ſmell of lilies, in 17193 and the famous Tril- | 
| ler reports the example of a young woman who 
died in conſequence of the ſmell of violets, 
| while another was ſaved by removing the flow- 
ers. Martinus Cromerus exhibits likewiſe an 
example of es r , of Breſlau ent eee a 
fimilar cauſe; n 
The mancenille tree, which grows in the 
Weſt Indies, emits very dangerous vapours. 
The humour which flows from this tree is ſo 
unwholeſome, that if it ne on the hand it 
% . 
The American plant lobelia lengihort pte 
duces a ſuffocating oppreſſion in the breaſt of 
thoſe who reſpire in its vicinity, according to 
Jacquin, Hortus Vindobonenſis. The rhus toxi- 
codendron emits ſo dangerous an exhal tion,” ; 
that ry ani: p e 3 
3 5 dicar 


dical hs RS _ 1 of he 


curate of Croſſen in Germany, to a bench ſhad- 
ed by this tree, under which they had the cuſ- 
tom of ſitting. Every one knows the effects of 
muſk and oriental ſaffron on certain perſons 
and the exhalation of the ene is a 
dered as very unwholeſoummgagã 


We may here mention 1 noxious eee f 
0 of thoſe canes or reeds which in this country = 
are uſed. to cover roofs and dunghills, &c. 


Mr. Poitevin ſaw, a man who was very ill on 
account of having handled theſe canes: the 


5 A dog which had ſlept upon the reeds ſuffered 


in the ſame manner, and was affected in Naa 


ſame parts. 5 
The method of extraing gs aroma varies 


according to its volatility and affinities. It i is 
in general ſoluble in water, alcohol, oils, &c. 
and theſe fluids are ſeverally employed to ex- 


tract it from plants which afford it. 
When water or alcohol are uſed, they are 


diſtilled by a gentle heat, and the aroma comes 
over with them. Simple infuſion may be uſed - - 
and in this way che loſs of a portion of the aro- l 


ma is avoided. 


Water e fe e aroma is n 8 Kiwi 


5 name of thediſtilled water of the ſubſtance made 
i 5 | = 2 55 _ule 


of generation were prodigiouſly ſwelled, 


113 
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2s FRO amen e eis da dus e herbe 
<toils plants does not appear to poſſeſs any vir- 
tue; ald the apo hecaries have long fince de- 
eided the queſtion, by ſubſtituting Tpring water 
in its place. Spirit of wine combined with the 
_ ſane principle, is khown by the name of the 
7 2000 or quinteſſence of the vegetable. 
When the aroma is very fugacious, ſuch as 
dit of lilies, jaſmine, ot tuberoſe, the flowers 
are put into a tin cucurbit with cotton ſteeped 125 
in oil of ben. The cotton and the flowers are 
dlſpoſed in alternate layers; the cucurbit is 
clofed, and a gentle heat Were In x this 7 
manner the aroma 16 permanently combined 
with the oil. PLD cog rele CE ee 


"Theſe" are the three methods „ W ta 


wander ecnaftö in applying wen ft 1755 afitre to 
various ſubſtan ces. n 
Perfumes are either dry or Nba. Wo 


the firſt we may place the ſachets, or little per- 


furned-bags, which contain either mixtures of 
aromatic plants, or aromas in their native ſtate; 
the perfumed powders, which obtain their ſmelt 
- by a few drops of the ſolution of aroma; the 
paſtilles or comfits which have m_ for ale 
baſis, c. 
1 1 80 perfumes moſt & commonly conſiſt of 
aroma 


* 


e diſſolved in water or alcohol; the va⸗ 


rious liqueurs, or ſcented ſpirituous cordial wa- | 
ters, are nothing elſe but the ſame ſolutions di- 


luted with water, and ſweetened with ſugar. 
For example, to make the eau divine, the” 

bark of four citrons is taken, and put into a 

_ glaſsalembic, with two pounds of good ſpirit of 

wine, and two ounces of orange-flower water ; 

after which, diſtillation is performed on the 

ſand-bath. On the other hand, one pound and 

a half of ſugar is diſſol ved in one pound and a 


half of water. The two liquors being mixed, 


become turbid ; but, being left to ae 1 
watt is an agreeable liquor. 

' To make the cream of roſes, I tales A 
parts of roſe water, ſpirit of wine à la roſe, and 
ſyrup of ſugar. I mix theſe three ſubſtances, 
and colour the mixture with ho n of ; 


cochineal. 


But it muſt be allowed att in all e 


| which are a little complicated, the noſe is the 


deſt chemiſt that can be conſulted ; and a good 
noſe is as requiſite and eſſential to a nne 


ned head is to ee N e rh 
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| Concerni ing the 8 to which Ve- 


- getables are OS: after wo are * 
ꝓꝑ— Fed * Life. - | i 
| HE aa which maintain life 
| T in vegetables and animals, become the 
ſpeedieſt agents of their deſtruction when _ 
Nature ſeems to haveentruſted the compoſi 
maintenance, and decompoſition of theſe a | 
io the fame agents. Air and water are the two 
Fs Bp principles which maintain the life in living be- 
Jing; but the moment they are dead theß 
1 haſten their alteration and diſſolution. he 
nmaaeat itſelf, which aſſiſted and fomented the 
F 5 functions of life, concurs to facilitate the de- 
: compoſition. Thus it is chat the froſts af Si- 
beria preſerve bodies for ſeveral months; and 
that in our mountains they are kept. for a long 
time on the ſnow. when it intercepts She. car- 
: ry ing them to the place of interment. 
v 1 We ſhall examine the action of theſe "ig 
3 agents, namely heat, air, and water; and we 
. je 2, | „„ ſhall 


3: eee 


Deco A J0g6: 
ſhall 1 to 0 55 Go, power and effect of 


each before we ſhall attend to Ar, combined 
W I 
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THE diſtillation of plants by a naked fire 
a is nothing but the act of decompoſing 
them by means of ſimple heat. This proceſs | 
was for a long time the only method of analyſis. 
The firſt chemiſts of Paris adopted it for the 


— 


analyſis of near one thouſand four hundred 


* 


plants: and it was not till the commencement 
of the preſent century that this labour was diſ- 
continued; a labour which did not ſeem to 

advance the ſcience, ſince in this way the cab- 
bage and hemlock afforded the ſame products. 
It is clear that an analyſis by the retort ought 


not to ſhew the principles of vegetation : * for, 


not to mention that heat changes their nature, 
by eee conſtituent part of the principles 
by „„ extracted: 


3 
} 
| 
ö 
= 
2 
4 
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extracted; theſe principles themſelves become 


.mixed together, and we can never know their 
order or ſtate while in the living plant. 1 The 


action of the heat moreover cauſes the vege- 


table principles to react upon each other, and 


confounds the whole. together. Whence it 
ariſes that all vegetables afford nearly the ſame ä 
principles; namely, water, an oil more or leſs | 
thick, an acid liquor, a concrete ſalt, and a 
coal or caput mortuum more or leſs abundant. 
. Hales took notice that the diſtillation of ve- 
antics afforded much air; and was Even in 
.. poſſeſſion of an apparatus to collect and mea- 
ſure it. But in our time the methods of collect. 
ing and confining the gaſes are ſimplified; 


2 and: the hydro-pricumatic apparatus has proved 


that the ſubſtances are formed of a mixture of 


7 \:carbonic acid, bande and aner a 


little nitrogene. SS 
The order in which the Kant dd are 
obtained, and the characters they exhibit, lead 


- . us to the following obſervations; + 
+771. Is ; The water which paſſes firſt i 18 ns 
pure, and without ſmell ; but when-odorant 


-- planes are diſtilled, the firſt drops are impreg- 
nated with their aroma. Theſe firft portions 
of water confiſt of that which. was ſuperabun- 
dan. and e the — tiſſue. 
| When 


fn. 
- 


Difti Uation of gelle 1 97 bt 
When the water of. compoſition, or that Which 


4 hi hs" 


in combiriation: with the vegetable, 


to riſe; it carries along with it a ſmall quantity 
of Oil, which colours it ; and ſome portions of 


a weak acid, afforded by the mucilage and 


other principles with whieh it exiſted in the 


er 


and this alkali appears to de form in cl 


operation itſelf ; for there are few plants which 


contain it in their natural ſtate. 885 
2. To the phlegm ſucceeds an oily princi ple, 
ite coloured at firſt; but, in proportion as 
the diſtillation advances, the oil which riſes.is 
thicker, and more coloured. They are all cha- 


ncterized by a ſmell of burning, and an acrid 
taſte, that ariſe from the impreſſion of the fire 
irſelf. Theſe oils are moſt of them reſinous, 
and the nitric acid eaſily inflames them. They 


may be rendered more fluid and volatile 17 re- 


beated diſtillations. 15 


3. In proportion as the oil comes over, there 


N diſtils carbonate of ammoniac, which 


' attaches itſelf to the fides of the veſlels. It i is 


"uſually ſoiled with an oil which colours it. 
This ſalt does not appear to exiſt ready formed 
"I vegetables. Rouelle the younger proved 


that t the 3: Jt which Ars the moſt 55 it, 17 1 88 
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as the eruciferous plants, do hot Eöndaih Ke in | 


their natural ſtate. It i is therefore found when 
its component parts are volatilized and reunited 
by the e 


N All deen afford a very Par quan. 
tity of gas by diſtillation; and their nature has 


an influence on the gaſeous ſubſtances they 
afford. Thoſe plants which abound with refin, 
afford much more hydrogenous gas; While 
fuch as ee with gain, 1 carbo- 
nic acid. | 
The mixture of theſe gaſes forms an air which 
is heavier than th& common inffammable air, 
on which account it has been found hats little 


5 acapte to at᷑roſtatic experiments. 3 


The art of charring wood, or onerrtdig it 
into charcoal, is an operation nearlyſi milar to the 
Afillation we have juſt deſcribed. It conſiſts in 
forming pyramids of wood, or cones truncated 


at their ſummit. The whole is covered with 


earth, well beaten, leaving a Iower and upper 
R 1 The maſs is then ſet on fire; and 


when the whole is well i ignited, the combu ſtion ĩs 


N ſtopped by cloſing the apertures through which 


the current of air paſſed. By this means the wa- 


ter, the oil and all the prineiples ofthe vegetable, 


are diſſipated, except the fibre. The wood in 


tis operation loſes three-fourths of its weight, 


—— 


and 


1 Py its bulk. According: to 15 on. 
tana and Morozzo, it abſorbs air and water as 


5 ir cools. I am aſſured, from my experiments 


in the large way, that pit- coal deſulphurated 
f FA ry bene pounds of wa- 
ter in the quintal by cooling; but the coal of 
vood did not appear to me to abſorb more than 
fiſteen or twenty. The ſuturbrand of the Ice- 
landers is nothing but wood converted inte 
charcoal by the lava which has ſurrounded it. 
—See Von Troil's Letters on Iceland. 
The charcoal which is the reſidue of 41 
| theſe diftillations, is a ſubſtance which deſerves _ 
an attention more particularly becauſe it en- 
ters into the compoſition of many bodies, and 
bears a very great part in their phenomena. 
he Charcoal is the vegetable fibre very ſlighily 
changed. It moſt commonly preſerves the 
_ form of the vegetable which afforded. it. The 
primitive texture is not only diſtinguiſhable, 
but ſerves likewile to indicate the ſtate and na- 
ture of the vegetable which has afforded it. 
Et is ſometimes hard, ſonorous, and brittle; 
ſometimes light, ſpongy, and friable;- nod. 
ſome ſubſtances afford it in a ſubtla powder, 
- without conſiſtence. The coal of oils * . 


uns is Hen T6 
55 rcoal. well made has N dell nor 
8 „„ 1 taſte; 


200 Enge des gt Saen. 135 
staſte; 644 it is one of the moſt indecompot | 
ble ſubſtances we are acquainted with. + i» 
When dry, it is not changed bydiftillarion in : 
eloſe veſſels. But, when moiſt, it affords hy- 
drogenous gas and carbonic acid; which 
proves the decompoſition of the water, and 
the combination of one of its principles with 
the charcoal, while the other is diſſipated-. By 
ſucceſſively moiſtening and erg een 
it may be totally deſtroyed. n 
Charcoal combines with de nd forms 
the carbonic acid; but this. combination does 
not take place unleſs their action be aſſiſted by 
heat. The charcoal which burns in à chaffing- 
diſh exhibits this reſult; and we perceive two 
very immediate effects in this operation: 1. A 
diſengagement of heat, afforded by the tranfi- 
tion of the oxigenous gas to the concrete ſtate. 
2. A production of carbonic acid: it is the 
formation of this acid gas which renders it 
dangerous to burn charcoal in places where 
the current of air is not ſufficiently rapid to 
carry off the carbonic acid as it is formed. 
bart Well-made charcoal does not change by 
| -- boiling i in water. In proceſs of time it gives 
aa flight reddiſh tinge to that fluid which ariſes 
from the ſolution of the 60 reſidue of the oils 
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of the fibre. T&EPI8 OT FN 23 1651615} 4109 
If the/ſulphuticcacid{be eitelteh upel hare. 
coali it is decompoſed; and affor euren 
adi, ſulphureous acid, and ſulphur- PAY. 
Tphe nitric! acid, when concentrated, b 
compoſed with much greater rapidity; for i; 
it be poured upon very dry powder of charcoal, 
it ſets it on fire. This inflammation may be 
facilitated by heating the charcoal or the acid. 
If the fluid which ariſes in this experiment be 
collected, it is found to be carbonic acid, ni- N 
trous gas, and nitric acid. M. Prouſt /has'ob= 
ſerved, that when the acid is poured into the 
but that this effect immediately ſucceeds if the 
acid be ſuffered to flow beneath the coal. It 
may even be inflamed by eee it e the 
6 Nitric acid ſlightly: heated. 115 ho 
If weak nitric acid be digeſted upon hate, ; 
it diſſolves it, aſſumes a red colour, becomes | 1 
paſty, and acquires a bitter diſagreeable taſte. 
Charcoal, mixed with the ſulphuric and ni. 
trie falts, decompoſes them; when combined 
with oxides, it revives the metals. All theſe 
effects depend on its very great affinity With 
the oxigene contained in theſe bodies. It is 
uſed to facilitate the decompoſition of ſalt-petre 
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34 Aim 6 it | 
capable of combining with tin by cementation; 


- powder, the black flux,' Sec. 1 


- Rouelle has obſerved. that the. Axed alkali | 


" diffolves a good quantity of charcoal by fuſion. 
The ſame chemiſt has diſcovered that the 1 5 


en of alkali en it in t 
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cee is likewiſe ade of. :omb 
It combines with iron in irs fiſt 


fuſion, and a with it likewiſe in thecemen- 


tation by which ſteel-is formed. When com- 
bined with iron in a ſmall proportion of the- 


L III. 


itutes plumbago. It is likewiſe 


to which metal it gi ves brilliancy and hard- 
pu as I find uy oe nas eee 
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* may 5 ths . of che 
upon vegetables in two very different 


* poimeof view. Either che chemiſt applies this 


< © b * 


. Una 


fluid to the plant itſelf; to extract a | 
rate the juices from the ligneous part: or elſe 
the plant itſelf, being immerſed in this fluid, is 
from this time delivered to its ſingle action; 
and in that fituation becomes gradually changed 
and decompoſed in a peculiar manner. In theſe 
two caſes, the products of the operations are 
very different. In the firft, the igneous te- 
ture remains untouched, and the juices which 
are ſeparated remain unchanged in the fluid: 
in the ſecond, more efpecially when vegetables 
f 2 in heaps, the nature of the juices” is 
partly changed, but the oils and reſins remain 
confounded with the ligneous tiſſue; ſo that 
the reſult is a mafs in which the diſorganized 
vegetable is ſeen in a ſtate of mixture and 
confufion of the various prfnciptte WIS com- | 
poſe it. 1 
The chemiſt pid water to ME to 
extract their juices, according to two methods, 
which conſtitute infuſion and decotction. 
Infuſion is performed by pouring upon a 
vegetable a fufficient quantity of hot water to 
diſſolve all its principles. The temperature of 
the water muſt be, varied according to the na- 
ture of the plant. If irs texture be delicate, or 
the aroma very fugacious, the water muſt be 
"NOD ek but n water may be uſed 
when 
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when the texture is hard and ſolid, and more 
eſpecially when. the plant has no ſmell. 45 
Degoction, which conſiſts i in boiling water 


- Müh abe vegetable, ought not to be employed 


but with hard and inodorous plants. This 
method is rejected by many chemiſts; becauſe 0 
they affirm that, by thus tormenting the plant, 
a conſiderable quantity of fibrous matter be- 
comes mixed with the juices. Decoction i is 
generally baniſhed from the treatment of odo- 
rant plants, becauſe it diſſipates the volatile oil 
andaroma. The decoction uſed in our kitchens 
to prepare leguminous plants for food, has the 
| incanvenience of extracting all the nutritive 
parts, and leaving only the fibrous parenchyma. 
Hence ariſes the advantage of the American 
pot or boiler, in which the garden- ſtuff i is boil- 
ed by fimple vapour, and conſequently the nu- 
tritive principle remains in the vegetable; to 
which advantage we may a add that of uſing any 
water whatever, becauſe the ſteam alone is ap- 
plied to the intended purpoſe. 
But the infuſion, decoction, and clarification 
| of; Juices is not left to the choice of the chemiſt | 
a when it is required to prepare any medicine; 
EP for theſe methods produce ſurpriſing varieties 
int the virtue of remedies. Thus, for example, 
according to Storck, the concentrated juice of 
as. ae hemlock 


WM 


' Vegetable Edtrans. „ a0; 


heinlock has no good qualities Unleſs i be 
INE without being'clarified!* 47 
In treating Juniper berries by inkulen; and | 


evapotation on a water bath to the conſiſtence 


of honey, an aromatic extract is obtained, of a 
ſaccharine colour: the decoction of the ſame 


berries affords a leſs fragrant and leſs reſinous 


extract, becauſe the reſin 1157. from the oil. 
falls down. at 


The extract of grapes, which i is called ef ne 
in France, and moſt ſweetmeats, a are prepared 


in this Way. 


Extracts are e in the large way for 55 


. by the aſſiſtance of water. We ſhall con- 


fine ourſelves to ſpeak of two only, the Juice 


of liquorice and of cachou. The firſt will af- 
ford an example of decoction, and the ſecond 
of infuſion. e 

The extract of nquorice is prepared in Spain 


* decoction of the ſhrub of the ſame name. 


This plant grows abundantly near our ponds ; : 
and we might at a ſmall expence avail our- 
ſelves of this ſpecies of induſtry: I have aſcer- 
- tained that a pound of this root affords two or 
three ounces of good extract. The apothe- 


_ caries afterwards prepare it in various ways for 
their. ſeveral purpoſes, and to render its uſe 
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pr M. de Juſſieu comn 


The ics; is ext 


Ame ted in 1 Eaſt Indies 
from an infuſion of the ſeeds. of a kind of ek 


While the ſeed is yet green, it is eat, eee 
in hot water; and this. infuſion is >2vaporated to 
the canfiſtence. of an extract, which "26. 


wards made into lumps, and dried in the ſun. 
unicated to the, * 5 
in the year 1720, remarks by which he aſcer- 
tains that the differences in the ſeveral kinds of 


cachou ariſe from the various degrees of matu- 
rity in the ſeeds, and the greater or Joſs ack 1 


* 


neſs with which the extract is dried. EE 


4, &% 


The cachou bf commerce is uſually i impure ten 


but it may be cleared of its impurities by diſ- 
Jolving, Kere Aga: PENG it 1 15 


times. 5 3 
The taſte of cachou is r a ns. 


It diſſolves very well in the mouth, and is uſed” | 
as a reſtorative for weak ſtornachs : it is made 


anto comfits by the addition of three parts of 


ſugar, and a anden ee of _ air Ut 
gant, 


When 3 are . in ORE - 


texture becomes relaxed; all the ſoluble prin. 
_ - Ciples are carried off; and there remains only 
the fibrous part diſorganized, and impregnated. 
 _ with vegetable oil, altered and hardened by the 
reaction of other principles. This tranſition | 


5 8 may 


| Formation of Pita con- 
— "GEES well obſerved: i in me 


draw well, this combuſtible may be uſed. 


Vegetables have been conſidered as the cauſe 
of the formation of pit- coal; but a few foreſts 
being buried in the earth, are not ſufficient to 
form the mountains of coal which exiſt in its 


bowels. A greater cauſe, more proportioned to 


the magnitude of the effect, is required; and 
we find it only in that prodigious quantity of 
vegetables which grows in the ſeas, and is ſtill 


increaſed by the immenſe maſs of thoſe which 


are carried down by rivers. Theſe vegetables, 
carried away by the currents, are agitated, 
| heaped together, and broken by the waves; 
and aſterwards become covered with ſtrata -of 
argillaceous or calcareous earth, and are de- 


compoſed. - It is eaſier to conceive how theſe 


maſſes of vegetables may form ſtrata of coal; 2 
than that the remains of ſhells ſhould form n ibe Y 


greater part of the globe. 


The direct proofs which w be given e of ve 


the truth of this theory are 


| The 


plants grow and periſh in great numbers, form- 
ing n by their decompoſition. Theſe ſtrata 

7 compoſed. vegetables, when taken out of 
: then water. nant dried, may be uſed as the mate- 
rial of combuſtion. The ſmell is unwholeſome; 
but in ſhops, or places where the chimneys 
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'2. The prints of welle a and ef fiſt ao like. 
viſe found in the ſtrata of coal, and not unfre- 
" -ſhells themſelves. - The pit-coal of 
Orſan and that of Saint-Eſpric contain a N- 
1 number. | 

3. It is evidently ſeen, by the nature of the 
mountains which contain charcoal, that their. 
formation has been ſubmarine ; for they all 
_ confiſt either of ſchiſtus, or grit, or lime-ſtone. 
The ſecondary ſchiſtus is a kind of coal in 
which the earthy principle predominares over 
the bituminous. Sometimes even this ſchiſtus 
is combuſtible, as is ſeen in that of St. George 
near Milhaud. The texture of the yege- : 
tables, and the impreſſion of fiſh, are very 
well preſerved in the ſchiſtus. The origin 
of the ſchiſtus is therefore ſubmarine; and 
conſequently ſo likewiſe muſt be the origin 
of the coal diſtributed | in 1 ſtrata ON. its. 
thickneſs. Hi 

The grit- ſtone conſiſts of fand * toe 
ther, carried into the ſea by the rivers, and 
thrown we _ the ſhores by the WAVES. 7 
The 
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nbroife, at Si Ks; a me biss 
nenen with rer calcarcousEatth. 
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„ 0 ncern ninjg! be- Col. 1 


Abdi is uſually found in ſtrata in "the 


earth, almoſt always 1 in mountains of ſchiſtus or 
grit. It is the property of coal to burn with 
flame, and the emiſſion of much ſmoke. 
The ſecondary ſchiſtus is the baſis of all pit- 


coal, and the quality of the coal moſtly 4 8220 


upon the proportion of this baſis. When the 
ſchiſtus predominares, t the coal is heavy, and 


leaves a very abundant carthy reſidue after its 


combuſtion. This kind of coal is veined in 


rernally with flat x pieces, or rather ſeparate mal 


ſes, of ſchiffus nearly pure, which we call Hebes 7 


As the formation of the pyrites, as well as 
that of coal, ariſes from the decompoſit ition of 
ve egetable and animal ſubſtances, all Pit-coal. 


is more or leſs pyritous ; ; ſo that we may con- 


fider ꝑit-coal as a mixture of pyrites, ſchiſtus, 
£3 * 13 2 1 
and bitumen. The different qualities of coal. 


ariſe therefore from the difference i in the Pro- | 


portions of theſe principles. 


Vor. III. „„ | When 
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perties of 'Pit=coal. 


dhe pyrites is very abundant, the coal 
exhibits Fates wede of the mineral, which a. are 
decompoſed as foon as'they'come' i 


5 ph a öf ere of i iron, of enen des- 
When pyritous coal is ſet on fire, it emits a 
inſupportable ſmell of ſulphur; but when the 
combuſtion is inſenfible, inflammation is fre- 
quently produced by the decompoſition of the 
pyrites; and it is this which occaſions the in- 
flammation of ſeveral veins of coal. There are 
veins of coal on fire at St. Etienne in Forez, at 
Cramſac in Rouergue, at Roquecremade in · the 
dioceſe of Beziers; and it is not rare to ſee the 
fire deſtroy conſiderable maſſes of pyritous coal, 
when the decompoſition is favoured by the con- 
currence of air and water. If the inflamma- 
tion be excited in more conſiderable maſſes of 
bitumen, the effects are then more ſtriking; 
and it is to a cauſe of this nature that we ought 
16 refer the origin and effect of volcanos. 9 3 
When the ſchiſtus, or ſlaty principle, pre- 
Avitivates' in coals, they are then of a bad qua- 
lity, becauſe their carthy rcfique, is more con- 
e 
The beſt coal is that in high the . 
een is the moſt abundant, and exempt 
Wo all i impurity. e coal ſwells * when 
: It 
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IE, burns, at the fragments adhere together. 
is more particularly upon this quality that the 
practice of the operation called deſulphurating 
or purifying of coal depends. This operation 
is analogous to that in which wood is converted 


* 


focated, the bitumen is diſſipated in ſmoke, and | 
there remains only a light ſpongy coal, which 


8 LS 


lies of Pit-coal. 


into charcoal. In the deſulphuration, pyramids 


are made, which are ſet on fire at the centre. 
When the heat has ſtrongly penetrated the maſs, 
and the flame iſſues out of the ſides, it is then 


covered with moiſt earth: the combuſtion is ſuf- 


attracts the air and humidity, and exhibits the 
ſame phenomena in its combuſtion as the coal 


of wood. When it is well made, it gives neither 
flame nor ſmoke; but it produces a ſtronger 
heat than that of an equal maſs of native coal. 


This operation received the name of deſulphur. 


ating (deſoufrage) from a notion that the coal 
was by this means deprived of its ſulphur; but 


it has been proved that all coals which are capa- 


bleofthis operation contain ſcarcely any ſulphur. 


It vas for a long time ſuppoſed that the ſmell 


of pit- coal was unwholeſome; but the contra. 
ry is now proved. Mr. Venel has made many 
n on this ſubject, and is convinced 
chat neither man nor animals are incommoded 
be nen, Mr. Hoffman relates that diſ- 
T2 © orders 
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242; Propertics f Pit-coal. 


| orders of. the lungs. are unknown in the vil. | 
lages of Germany where this combuſtible only 
is uſed, © I think that coal of a good quality 
does not emit any dangerous vapour; but when. 
it is pyritous its ſmell cannot but be hurtful.” 
Ĩ)he uſe of coal is generally applicable to the 
arts; and nature appears to have concealed 
theſe magazines of combuſtible matter, to give 
us time to repair our exhauſted: foreſts, Theſe 
mines are. very abundant and numerous in the 
kingdom of France. Our province contains 
many, and we have more than twenty which are 
in full work. Pit-coal is applied in England 
even to domeſtic uſes, and this part of minera- 
logy is very much cultivated in that kingdom. 
Individuals have there undertaken the moſt con- 
ſiderable enterpriſes in this way. The Duke of 
Bridgwater has made a canal, at Bridgw ater, two 
thouſand five hundred toiſes in length, to facili- 
tate the working of the coal mines in Lancaſhire, 
It coſt five millions of livres: partof it iscarried 
under a mountain; and it paſſes ſucceſſively un- 
der as well as over rivers and highways. In our 
province we are in want of roads only for the 
tranſportation of our coal; and Languedoc has 
not had the ſpirit to perform a work which a 
Private individual has executed in England. 
n ee Lord Dundonald has erected 
furnaces 


tea Se. of Pil cul. ww. 


Fe in which the bitumen i is diſengaged 
from coal; and the vapours are received and 


condenſed in chambers, over which he has 


cauſed a river to flow for the purpoſe of cooling 


them. Theſe condenſed Vapours ſupply the 
Engliſh navy with as much tar as it requires. 


Becher, in his work intitled ! Fooliſh Wiſdom, 
or Wiſe Folly,” printed at Franckfort in 1683, 
affirms. that he ſucceeded in appropriating the 
bad turf of Holland, and the bad coal of Eng- 
land, to the common uſes. He adds that he 
obtained tar ſuperior to that of Sweden by a 


proceſs ſimilar to that of the ' Swedes. He 
affirms that he had made this Known! in RASH, | 


and ſhewn it to the king. 

Mr. Faujas has carried the ara of the 
Scotch nobleman into execution at Paris. The 
whole confiſts in ſetting fire to the coal, and 
extinguiſhing it at the proper time, that the 
vapour may paſs into chambers containing wa- 


ter for the purpoſe of condenſing them. This 


tar appeared to be ſuperior to that of wood. 
Pit-coal likewiſe affords ammoniac by diſtil- 
lation, which is diſſolved in water, while the 
oil floats/above. 
When codl is epd by combuſtion of all 


the oil and other volatile principles, the carthy 


reſidue contains the ſulphates of al umine, iron, 
FIRE 4 | D magneſia, 
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| magneſia, lime, &c. Theſe ſalts are all fried 
when the combuſtion is flow ; but when it is 
rapid the ſulphur is diſſipated, N and there remain 
only the aluminous, magneſian, calcareous, and 
other earths. The ee ten E/cominoidy 
predominates. 1 5 5 e 
Naptha, tele, mineral Kip," and 
alphaltes, are only flight modifications of the 
bituminous oil {6 bünchnt in pit- coal. This 
oil, which the ſimple heat of the decompoſition 
of che pyrites is ſufficient to diſengage from 
the coal, receives other modifications > the 
impreſſion of 22CCCGC0 0 99 4, 
Petroleum, or the oil petrol, is the firſt at- 
teration. This oil is found near volcanos, in 
the vicinity of coal mines, & . We are ac- 
quainted with feveral ſprings of this petrole- 
um. There is one at Gabian in the dioceſe of 
Beziers. It is carried out by the water of a 
ſpring which iſſues from the lower 275 of a 
: mountain whole ſummit is volcanized. 

Fhe ſmell of petroleum is diſagreeable: its 
5 Göde i is reddiſh ; hut it may be rendered hear 
1 uy diſtilling it from the clay of Murviel: / 

| n is merely a variety of Peres“ 

Near Derbens, on the Cafpian Sea, thete are 
3 ow of naptha, which Kempfer viſited 
about a century ago, and of which” ORE has left 
a deſcription. „ 5 There 


M. ineral Comibuſtibles A „ 


There i is a place known by the name of the 
Tepee Fire, where the fire burns without 
ceaſing. The Indians do not attribute the 
origin of this inextinguiſhable fire to naptha; 
but they maintain that God has confined the 
Devil in this place, to deliver man from him. 
They go in pilgrimage thither, and make their 
. prayers. to God that he will not ſuffer this 
enemy of mankind to eſcape. 
The earth impregnated with naptha i is calca- 
reous, and efferveſces with acids; it takes fire 
by the contact of any ignited body whatever. 
This perpetual fire is of great uſe to the in- 
habitants of Baku. They pare off the ſurface 

of this burning ſoil, upon which they make a 


heap of limeſtones, and cover it with the earth 


pared off; and in two or three des the lime is 
made. 4 | 


” Tue inhabitants of the eto of e re- 


: Pair to this place to cook their proviſions. 
The Indians aſſemble from all parts to adore 
the Eternal Being in this place. Several tem- 
ples were built, one of which is ſtill in exiſt= 
ence. Near the altar there is a tube inſerted in 
the earth, two or three feet in length; out of 
which iſſues a blue flame, mixed with red. 
The Indians proſtrate themſelves before this 
1 tube, and put themſelves into attitudes which 
. are exceedingly ſtrange and painful. 
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i ou are : diſtinguiſhed. in this country; the one 
tranſparent and yellow, Which is found in a 
well. This well is covered with ſtones ſmeared 
with a cement of fat earth, in which che name 
of Kan is engra ved: and no one is permitted to 
break this ſealed covering but theſe 290 an 
deputed- from the aan. 

Mineral pitch is likewiſe a eine 
petroleum. It is found in Auvergne, at a 
lace called Puits de Lapege, near Alais, in an 
extent of ſeveral leagues, which e e 
Senvas, Saint 1111¹ roiſe, &c. 3 = 

The calcareous ſtone is e 8 . 
ie which is ſoftened by the heat of ſum. 
mer, when it flows from the rocks, and forms a 
very, beautiful ſtalactites. It forms maſſes in 
the fields, and impedes the paſſage of car- 
riages: the peaſants. uſo it to mark their ſheep. 
This ſtone emits an abominable ſmell whe | 
rubbed. The epiſcopal palace of Alais was 
paved with it in the time of Mr. Davejan; but 
it. became neceſſary to ſubſtitute other ſtone 
imitsſſtead. It is aſſerted chat mineral pitch 
was uſed to cement the walls of Babylon 

Aſphaltes, or bitumen Judaicum, is black, 5 
brilliant, ee 4 and very battles + SE 

. emits a ſmell by friction; and is found 

_ floating 


16 Mineral-Combuſtibles. : 


Aoating on the water of the anden tites, 
or r the Dead Sea. i 
The aſphaltes af commerce is extradited fi 
| ee e of Annemore, and more particulatly 
in the principality of Neufchatel. Mr. Pallas 
found ſprings of aſphaltes on * aalen of the 
Se in Pruſſia. 

Moſt naturaliſts confider it as amber derem. 6 
N by fire. 

Aſphaltes liquefies on ann fire, Gecllrep fades 

allot flame, with an acrid diſagreeable ſmoke. 

By diffillation it affords an oil reſembling 
en e The Indians and Arabs uſe it in- 
ſtead of tar, and it is a Es: n of 5 
varniſh of the Chineſe. 

Vellow amber, 3 or the ee l of 
the ancients, is in yellow or brown piece 
| tranſparent. or opake, capable of a renn be- 
coming electric by friction, &. 
It is friable and brittle. 75 13 
There is no ſubſtance on which! ws ima- 


| gination of poets has been more exerciſed than 


this. Sophocles had affirmed that it was formed 
in India by the tears of the ſiſters of Meleager, 
changed into birds, and deploring the fate of 
their brother; but one of the moſt intereſting 
fabulous origins which have been attributed ta 
it. een ** che fable n 
„ | | | the 


1 
1 
| i 
? 


NY ee Eee 2 ² oe EE NS 
- : 


— 


rens and the earth, and precipitated by 


_ thunder of Jove into the waters of Erida- 


His ſiſters are deſcribed weeping; and 


pms ap os fell into the waters without 
mixing with them, became ſolid without loſing 


their tranſparency, and were converted into the 

yellow amber ſo highly values 855 ** ancients. | 

See r 5 
Amber poſſeſſes leſs coal matter chan a 1 any 


| _ bitumen. 


It is frequently found diſperſed c over a 
of pyritous earth, and covered with a ſtratum 


of wood, abounding with a blackiſh, bitu- | 


minous matter. 

It is found floating in the Baltic A on vac 
coaſt of Ducal Pruſſia; it is alſo found near 
Siſtreron in Provence. 

No other chemical uſe was 0 a 8 ne 
made of amber, than to form compoſitions for 
medicine and the arts. We are indebted to 


Neumann, Bourdelin, and Pott, for a tolerably 
accurate analyſis of this bitumen. The two 
conſtituent principles exhibited. in the ana- 


lyſis of amber, are the ſalt of ane or ſuccinic 

3 and a bituminous oil. „ 
Io extract the ſuccinic acid, the FRY is 

Aden; into ſmall pieces, which are put into a 


| retort, and diſtilled with a ſuitable apparatus 


upon 


U 


Pro operties, 1 Se. ee uten, . 8 219 
open a fand bath. When the“ 


re is carefully 


managed, the products are 1. An inſipid 


phlegm.” 2. Phlegm holding a ſmall portion of 
acid in ſolution. 3. A concrete acid ſalt, which 
atraches itſelf to the neck of the retort. 4. A 
brown ahd thick oil, which has an acid ſmell. 
The concrete ſalt always retains a portion of 
oil“ in its firſt diſtillation. Scheffer, in his 
Leſſons of Chemiſtry, propoſes to diſtil it with 
ſand; Bergmann with white clay; Pott adviſes 
ſolution in water, and filtration through white 


cotton; after which the fluid is to be evaporat- 


ed, and is found to be deprived of the oil, which 
remains on the cotton. Spielmann, after Pott, 
propoſes to diſtil it with the muriatic acid; it 


then ſablimes white and pure. Bourdelin clears 


it of its oil by detonation with nitre. This ſalt 
is prepared in the large way at Koningſberg, 


where oo e and . of amber are dil 


9 tilled. 


parts of cold water, and two of boiling water, 


diſſolve one of this acid. If a ſaturated ſolu- 
tion of this ſalt be evaporetes, it cryſtallizes in 


: "NT priſms, whoſe points are truncated. 


M. De 'Morveau obſerves: that its affinities 


are barytes, lime, alkalis, magneſia, &c. 
Aide in the original: doubtleſs by overſight, T. 
Fr RE. a The 


The ſuccinic acid has a penetrating ads and 
reddens the tincture of turnſole. Twenty-four 
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220 Propetties, &c. of Amber. 

e oil of amber has an agreeable ſmell: it 
may be deprived of its colour by diſtillation 
from white clay. Rouelle diſtilled it with wa- 
ter. When mixed with ammoniac it forms a 

liquid Toe, Een 5 the name of Eau de 


Lt! 
To make eau As les: T'diffolve Punic was in 


alcohol, with a ſmall quantity of oil of amber; . 


and on this I pour the pure volatile alkali. 


"Alcohol attacks amber, and acquires a yel- | 


low colour. Hoffman prepares this tincture 
by mixing the ſpirit of wine with an alkali. 


The medical uſe of amber conſiſts in burn- - | 


ing it, and receiving the vapour on the diſeaſed | 
part. Theſe vapours are ſtrengthening, and 


WINS n The oil of amber is 1 N 


ein the 1 85 i 3 4 Ae 


is uſed to advantage as a ſedative anodyne me- . 


dicine. The fineſt pieces of amber are uſed to 
make toys. Wallerius affirms that the moſt 
tranſparent pieces may be uſed to make mirrors, 
priſms, &c. It is faid that the King of Pruſſia 


has à burning mirror * of amber one foot in 


diameter; and that there is a column of amber 
in the cabinet of the Duke of Florence e 
bhbitzb⸗ and of a very fine luſtre. 


85 80 in the original; Wee ens ed as e e a 
of thisfubſianco put it out of doubt chat ĩt ſhould be In. 4 
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The c co en ot F gc eee ply" Fa of. 
bitumen which are depoſited i in the bowels of. 
the earth, produces volcanos, They owe their 
origin more eſpecially to- the ſtrata of pyritqus 
coal. The decompoſition, of water, upon; the 
pyrites determines: the heat, and the produ- 
tion of a great quantity of hydrogenous gas, _ 
which exerts itſelf againſt the ſurrounding, ob- 95 = 

| ſtacles, and at length breaks them. This ef. _ 
fect is the chief cauſe of earthquakes; but whey. 

the concourſe of air facilitates the combuſtion: 
of the bitumen and the hydrogenous gas, the ; 
flame is ſeen to iſſue out of the chimneys or IN 
vents which are made: and this occafions the | 
fire of volcanos. „ : 

There are many volcanos ſtill i in an actine | 
ſtate on our globe, independent of thoſe. af 

Italy, which are the moſt known. The abbs 
| Chappe has deſcribed three burning in Siberia, 
| Anderſon and Von Troil have deſcribed thoſe 

of Iceland. Aſia and Africa, contain ſeveral 

and we find the remains of theſe fires or vol. 

canic products in all parts of the globe. : 

Naturaliſts inform us that all the fouthern | 
iſlands have been voſtanized; and they are ſeen 
| Wr 0 be formed by the action of theſe ſub- 

re Lis  kerqaneous 


= — 
PPP N e — = * 
CEC c CW IT Rs = 
r „ e, e ——— : 3 | =_ T - 1 
: a r r „„ 
» FR n 


2 77 ** 
N —& > oo 


OOTY OCT: SRD ONE 


215 
+ 
$38 
13 15 
EF, 
4 | AJ 
Rt: 
1 2 2 1 
Lo 
« Wo 
vg 
17 
1 
49 
* 
5 1 


: » 

: 4 
1.7 

14 * 

if 

TRE 

+ 7 

- "7 
ITY 
„ t; 


4 
[] 
| 
9 
M * 
{ ' 
i 
| 4 
i . 
* F, 
1 
< | 
i 
4 
1 
5 
: 
3 4 
a7 bs 
4 ; 
| ' 
j ( 
4 
4 
, 
* 


terraneous fires. The traces of fire exiſt even 
immediately around us. The fingle provinee 
of nne contains more extinct volcanos 
han twenty years ago were known to exiſt 
through all Europe. The black colour of the 
ſtones, their ſpongy texture, the other products 
of fire, and the identity of theſe ſubſtances 
with thoſe of the volcanos at preſent burning, 
are all in favour of the opinion i their ori- | 
gin Was His 1 | 
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A volcand was announced and deſcribed to be burning 
ih Languedoc, reſpecting which it is neceſſary to give ſome 
elucidat ion. This pretended voleano i is dee by | the name 
of the Phoſphorus of Venejaan. 

Venejan is a village ſituated at the diſtance of a Potter of 
a league from the high road between St. Eſprit and Bagnols, | 
From time immemorial, at the return of ſpring, A fire was 
| ſeen from the high road, which increaſed during the ſummer, . 
was gradually extinguiſhed in autumn, and was viſible only in 
the night. Several perſons had at various times directed their 


| courſe from the high road, in a right line towards Venejan, to 


verify the fact upon the ſpot; but the neceſſity of deſcending 
Into a deep valley before they could arrive thirher, occaſioned 
them to loſe ſight of the fire; and on their arrival at Venejan 
no appearance was ſeen in the leaſt reſembling the fire of a 
. volcano. - Mr. de Genſſane deſcribes this phenomenon, and 
compares it to the flaſhing of a ſtrong aurora borealis { he 
even ſays that the country is volcanic. Hiſt. Nat. du Lan- 


guedoc, Dioceſe D' Uzes.— At length, in the courſe of the 


e four or ive years, it was obſerved that theſe fires. were 
2 . multiplied 


Jakki Seed _ aan 

118 When: the: decc 
nene. and the vapours and elaſtic fluids 
can no longer be contained in the bowels of the 
earth, the ground is ſhaken, and exhibits the 
Phenomena of carthquakes, Mephitic vapours 
are e on the us of the ien 


et in the FS he. ;nftead obe RR \ themes were 
three. Certain philoſophers of Bagnols undertook the pro- 
je& of examining this phenomenon more cloſely ; and for 


this purpoſe they repaired to a ſpot between the high road and 


Venejan, armed with torches, ſpeaking trumpets, and every 
other implement which they conceived to be. neceſſary for 


making their obſervations. At midnight, four or five of the 


party were deputed and directed towards the fire; and thoſe 
who remained behind directed them conftantly in their way 
by means of their ſpeaking trumpets. | They at laſt arrived 
at the village, where they found three groups of women 
winding filk in the middle of the flreet by the light of a fire 
made of hemp ſtalks. All the volcanie phenomena chen diſ- 
appeared, and the explanation of the obſervations made on 
this ſubje& became very ſimple · In the ſpring, the fire was 


weak, becauſe it was fed with wood, which afforded heat and 


light; during the ſummer, hemp ſtalks were burned, becauſe 
light only was wanted. At that time the re were three fires, 
becauſe the fair of 4 Eſprit was near at hand, at which 
they ſold their filk, and which conſequently put them under 
the neceſſity of expediting their work. As theſe obſervers 


announced their arrival with much noiſe, the country people 


drove them back by a ſhower of ſtones, which the Don Quix- 
otes of natural hiſtory might have en or a e erup- 
| tion. | fo WW, 


:ompoſition of the pyrites is 


ay ; 
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and dreadful hollow noiſes are. ds In Ice- 
land, the rivers and ſprings are ſwallowed up; 
a thick-fmoke, mixed with ſparks and light- 
ning, is then diſengaged from the crater; and 
naturaliſts have obſer ved that, when the ſmoke 
of Veſuvius takes the form of a . the 5 
tion is near at hand. . D 
To theſe preludes, which ſhew the FOLD 5 
agitation to be great, and that obſtacles oppoſe 
the iſſue of the volcanic matters, ſucceeds an . 
eruption of ſtones and other products, which 
the lava drives before it; and laſtly appears a 
river of lava, which flows out, and ſpreads it- 
ſelf down the ſide of the mountain. At this 
period the calm is reſtored in the bowels of 
the earth, and the eruption continues without 
earthquakes. The violent efforts of the in- 
cluded matter ſometimes cauſe. the ſides, of 


the mountain to open; and this is the cauſe 


which has ſucceſſively formed the ſmaller 
mountains which ſurround volcanos. Monte- 


nuovo, which is a hundred and eighty feet 


g high, and three thouland.1 in breadth, ns en vs 
1 n eee, . 
This criſis is 4 3 zeec an 15 


eruption of aſhes which darken the air. Theſe 
aſhes are the laſt reſult of the alteration of the 


coals; and the matter which is firſt thrown out 
, "if . 0 x i is 


appt 12067 the 5 of Veſuvins were car. 
ried twenty leagues out to ſea, and the ſtreets 

of Naples were covered with them. The re- 
port of Dion, concerning the eruption of Ve. 
ſuvius in the reign of Titus, wherein the aſhes 


were carried into Africa, Egypt, and Syria, 


ſeems to be fabulous. Mr. de Sauſſure ob- 
ſerves that the ſoil of Rome is of this charac- 
tery and that the famous catacombs are all 
made in che volcanic aſhes, 1 | 
It muſt be admitted, however, that the feree 
YL with which all theſe products are thrown, TE. 
aſtoniſhing. In the year 1769, a ſtone twelve | 
feet high, and four in circumference was 
thrown to the diſtance of a quarter of a mile 
from the crater : and in the year 1771 Sir 
| William Hamilton obſerved ſtones of an enor- 
mous ſize, which employed eleven Sys. in 1; 
falling. 
The eruption of e is ehrsgh TY | 
dus: VaR ens 18 s confined, aud favours 


au En out, Sea alt is found ahve ; 
[the gjected/matter, and likewiſe ſal ammoniac, 
In the year 1630, a torrent of boiling water, 
mixed with lava, deſtroyed Portici and Torre 
del Greco. Hamilton ſaw borkng: water eject= 

As ul. | : Q ed. 


a pant Prodicts." 


ed. The ſprings of boiling Water in Abend, 2 
and all the hot ſprings Which abound at the 
| ſatface*of the globe, owe their” heat Ap thy 60 E 
thi decompoſition'of pyrits. 
Some eruptions are of a 18000 ſubſtance % 
and theſe form the tufa, and the puzzolano. 
The eruption which buried Herculaneum is of 
this kind. Hamilton found an antique head, 
| whoſe impreſſion was well enough baren 
to anſwer the purpoſe of a mould. Hercula- 
neum, at the leaſt depth, is ſeventy feet un- 
jr the ſurface of the pins and' rf at 
one hundred „„ Pat ag IM 
„ puzzolano is of various Pete 11h 
ufually reddiſh; ſometimes gray, White, or 
green: it frequently confiſts of pumice ſtone 
in powder; but ſometimes it is formed of cal. 
cined clay. One hundred parts of red Purzo- 
lano afforded Bergmann, flex 56, alumine 20, 
lime 5, iron 20. e 
When the lava is once thrown out of the 
_ crater, it rolls in large rivers down the fide 
of the mountain to a certain diſtance, which 
forms the currents of lava, the volcanic cauſe- 
ways, &c. The ſurface of the lava cools and 
forms a ſolid cruſt, under which the liquid 
lava flows. After the eruption, this cruſt fome-._ 
times remains, and forms hollow galleries, 
| f x TE which 


en | Paleanic Produtts, ON 27 


which Meſſrs. Hamilton and Ferber 3 vi- 
ſited: it is m theſe hollow places that the ſal 
ammoniac, the marine ſalt, and other ſub- 


ſtances, ſublime. A lava may be turned out 


of its courſe by oppoſing banks or dikes 
againſt it: this was done in 1669, to ſave Cata- 


nia ; and Sir William Hamilton propoſed it to 


the king of Naples, to preſerve Portici. 
The currents of lava ſometimes remain ſe= 
veral years in cooling. Sir William Hamilton 


obſerved, in 1769, that the lava which flowed 


in 1766 was. ſtill ſmoking i in ſome places. 


When the current of lava is received by 


water, its cooling is quicker ; and the maſs of 


lava ſhrinks ſo as to become divided into thoſe 
columns, which are. called baſaltes. The fa- 


mous Giants Cauſeway is the moſt aſtoniſhing 


effect of this kind which we are acquainted 
with. It exhibits thirty thouſand columns in 


front, and is two leagues in length along the 
ſea coaſt. Theſe columns are between fifteen 


and ſixteen inches in diameter, and from twen- 


ty- five to thirty feet long. 
The baſaltes are divided into columns of 
four, five, ſix, and ſeven ſides. The emperot 


| Veſpatian made an entire ſtague, with fixteen 
children, out of a fingle column of baſaltes, 
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5 meg 2 dedicmed' to oe Nile, © in the ering 


of Rate. 8 
Baſaltes afforded esd per Woite, flex 
56, alumine | 15; lime 4, iron's . 


Lava is ſometimes ſwelled up 245 porous: 


| | The lighteſt i 18 called pumice-ſtone, | 


The ſubſtances thrown out by volcanos are 


not altered by fire. They eject native ſub- | 


ſtances, ſuch as quartz, cryſtals of amethyſt, 
agate, gypſum, amianthus, , mica, 


: Tells, ſchorl, &c. 


The fire of volcanos is ſeldom ſtrong eh 


to vitrify the matters it throws out. We know 
only of the yellowiſh capillary and flexible glaſs 


_thrown-out by the volcanos of he iſland of 
Bourbon on the fe 1 arteenth, of. May 1766 (M. 
| Commer ſon), and. the: lapis gallinaceus ejected 
by Hech. Mr. Egolfrjouſon, who is employ- 
ed by the Obſervatory at Cope hagen, has 
ſettled in Iceland, where he uſes a mirror of a 
teleſcope which he has made out of the black | 
agate of Iceland. LO | 
The flow. operation « of time in a! npoſes la 
vas, and their remains are very proper. for ve- 
getation. The fertile iſland of Sicily has been 


every where volcanized. I obſerved ſeveral | 


ancient valcanos at preſent cultivated ; and 


"rhe line which ſeparates the other carths from 


| Poleanic Produzts. „ 229 
the volcanic earth, conſtitutes the limit of Ve- 
getation. The ground over the ruins of Pom 
peia is highly cultivated. Sir William Hamil. A 
ton conſiders ſubterranean fires as the great 155 „ 
vehicle uſed by nature to extract virgin oth - 
ofit of the bowels of the globe, and repair he i 
exhauſted ſurface. 3 5 

The; decompoſition, of hh is « very we 
| Strata of v ggetable earth, and pure lava, are | 
cone found applied one over the other; 
which dengte eruptions made at diſtances of 
tims very remote from. each other, . | 
quires nearly two thouſand. years before lava _—_ 
receives the plough, An argument has been 
drawn from this phenomenon to prove the anti- | 
quity of the globe: but the ſilence of the moſt 5 „ 
ancient authors concerning the volcanos of ON 
our kingdom, of which we find ſuch frequent 


traces, proves thar theſe yolcanos have been « = 1 
tinguiſhed from time immemorial; à circum- ? | 
ſtance which carries their exiſtence toa'very 4 

diſtant period. Beſides this, ſeveral, thoulind 
years of connected obſeryations have not af. | 
forded any remarkable change in Veſuvius or 
Etna; nevertheleſs, theſe enormous moun- „ 

| tains are all volganized, and conſequently 1 
5 e of ſtrata applied one upon the other. „ 
The prodigy becomes much more 8 1 
3 1 

TY 25 f 1 

1 rs 

\ 1 Ph 


2 30 Volcanic Produtts. 


when. we obſerve that all the ſurrounding « coun, 
try, to very great diſtances, . has. meet thrown 
out of the bowels of the earth. Ds 
The height of Veſuyius 9 5 9 the level of 
| the ſea 1s three thouſand fix hundred and fiſty. 
nine feet ; its circumference thirty- four thou- 
ſand four hundred and forty-four. The height 
of Etna i is ten thouſand and chirty-ſix feet; 
and its circumference one hundred and cighty 
thouſand, _ | 
The various volcanic products are e applicable 
to ſeveral uſes, 
1. The puzzolano is of admirable ufe for 
building in the water ; when mixed with lime, 
it ſpeedily fixes itſelf; and water does not ſoften 
«Mts for it becomes continually harder and harder, 
I have proyed that calcined ochres afford the 
fame advantage for this Purpoſe ; ; they are 
made into balls, and baked in a potter's fur- 
nace in the uſual manner, The experiments 
s made at Sette, by the commiſſary of the pro- 
vince, prove that they may be ſubſtituted with 
the greateſt advantage, inſtead of the 3 mi 
| lano of Italy. | 
22. Lava is likewiſe ſuſceptible of vitrifica- 
tion; and in this ſtate it may be blown into 
opake bottles of the greateſt lightneſs, as I 
have done at c Erepian and at Alais. The very 
hard 
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hard Try mixed. . equal parts with wood 
aſhes and Toda, produced an excellent green 
glaſs. The bottles made of it were only half 


N the weight of common bottles, and much "= 


"ſtronger; as was proved by my experiments, f 
and thoſe which Mr. Joly de Fleury ordered to 
be made under his adminiſtration. 

. Pumice ſtone likewiſe has its uſes ; ag 1s 


| more eſpecially uſed to poliſh moſt bodies 


© which are ſomewhat hard. It is employed i in 
the maſs or in powder, according to the in- 
ended purpoſe. Sometimes, after levigation, 


it is mixed with water to render it ſofter. 
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canem! the "Dea tion m Pegetables i in the 
Ee . Bowls of the Earth, Br 
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earth, are ſlowly decompoſed; but the 


waters which filter through and penetrate them 


relax! their texture. The ſalts are extracted ; 
and they become converted into a ſtratum of 


Pucki mutter, in which the vegetable texture 
is 


> 


» 
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. Is. Rill altere. Theſe Rfata.are: fomerimes 


| alterativn 18 infinitely! hte Reece; in u Wood 


elf, than in herbatevus plants. The ligheous 
body ofa tree buried under the ground beebmes 
of a black colour, more friable, and breaks 
ſhort; the fracture is ſhining ; ; and the whole 
maſs appears, in this ſtate, to form an uniform 
- Tubſtance, capable of the fineſt'poliſh;... 'The 
wood thus changed is called Jet. In the envi. 
rons of Montpellier, near St. Jean de Cucule, | 
| ſeveral cart loads of trunks of tles have been 
Aug up, whoſe form was perfectly preſerv. ed, 
but which were converted into jet. I have 
myſelf found a wooden peal converted into 
jet. In the works at Niſmes pieces of wood 
were found entirely converted into the ſtate of 
jet. In the neighbourhood of Vachery, in 
Ge vaudan, a jet is found, in Which the tex- 
ture of the walnut- tree is very diſcernible. | 
The texture of the beech is ſeen in the jet of 
Boſrup in Scania. In Guelbre a foreſt of pines 
has been diſcovered buried beneath the ſand; 
and at Beichlitz two ſtrata of coal are wrought, 
according to Mr. Jars, the one bituminous, 
and the other of foſſil wood. 1 preſerve i in the 
rabinet of mineralogy of Languedoc, ſeveral 
Peers of woes whoſe ee 20 is in the 
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expoſed to the air, certain phenome- 


* ale — which depang: an the combi. 
- __ — mation” 


—— jet, while the dete part ſtill remains 
in the ligneous ſtate; fo chat the tranſition 
5 _ the one to the other may be obſerved, 
Jet is capable of receiving the moſt perfect 
polish. It is made into toys, ſuch as buttons, 
5 fnuff- boxes, necklaces; and other ornaments. 
It is wreught in Languedoc, near Saint Co- 
lombe, at the diſtance of three leagues from 
Caſtelnaudray. It is ground e n cut 
into facets, by mills. 
Jet ſoftens in the fire, and burns ae 

: ade of a fetid odour. It affords an oil 
which is more or leſs black, but may be ren- 
dered colourleſs by r nn . 
| wow carth of wan 6 76 FAT. 


mnbuftion of Segetables. 
1 air with the inflammable prin- 
eiples of the plant; and this is eotnbſtions) 
In order to produce a commencement, a 
heated: body is applied to the dry wood which 
is intended to be ſet on fire. By this means 
the principles are volatilized in the ſame order 
as we have pointed out in the preceding article. 
A ſmoke is produced, which is a mixture of 
water, oil, volatile ſalts, and all the gaſcous 
products which reſult from the combination of 
vital air with the ſeveral principles of the ve- 
getable. ho heat then increaſes by the com- 
bination of the air itſelf, becauſe; it paſſes to 
, the concrete Kates and when this heat is car- 
ried to a certain point, the vegetable takes fire, 
and the combuſtion proceeds until all the in- 
kong e principles are deſtroyed. 10 
In this operation there is an ene of 
| tel air, and a production of heat and light. 
The combuſtion will be ſtronger in proportion 
as the inflammable principle is more abundant, 
as dae aqueous principle is leſs abundant, as 
dhe ood is more reſinous, and as the air is 
Puter and more condenſed. 1 
The diſengagement of heat and Nah is more 
Pp eonfiderable, accordingly as the Erk 6 of 
vital air is ſtronger in a given tim. 


ny 


' =+®VPhe- Yeſigues of combuſtion conſiſt” or ſub. 
Mop a h ſtances 


| ſtances Which are volatilized, and fixed ſub. 
ſtances; ee eee ap the CR the 
© Atiesh H tog & bone 0! 180 kl 
Eieeber pit ati fo: from Gabfiurites im- 
perfectly burned; "decompoſed only in part, 
which have eſcaped the action of vital air. 
Hence it is that the ſoot may be burned over 
again: and hence likewiſe it is that, when the 
combuſtion is very rapid and effectual, there is 


no perceptible ſmoke; becauſe all the inflam- 
mable matter is then deſtroyed, as in the * 


5 linder lamps, violent fires, &c. +158 
1 P5 The analyſis of ſoot exhibits an ah which 
may be extracted by diſtillatian; a reſin which 


may be taken up by alcohol, and which ariſes _ 


either from the imperfect alteration of the reſin 
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bs 


of the vegetable, or the combination of vital air 


with the volatile oil. It likewiſe. affords an 


acid, which is often formed by the decompoſi- 


tion of mucus; and it is this acid, of great utili- 
ty in the arts, for which the Academy of Stock- 


holm has deſcribed a furnace proper for collect 


ing it. Soot lkewiſe affords volatile ſalts, ſuch 


as the carbonate of ammoniac, and others. A 
light portion of fibrous matter is likewiſe vola- 
tilized by the force of the Cie and we. find it 


| Again 3 in the ſoot. 4 1 5 7 I 
F he m_ POUR oh remainingaſie bar 
* >" IG 


= et . 
CT EOS 


o $f 


„ CR 


i | : 236 iteration of Vegetables 


tion, forms the aſhes, They gentain Kalte, 
| earths, and metals, of which we have already 
rrreated. The ſalts are fixed alkalis, ſulphates, 
” Nitrates,” wuriates, &. the metals are iron, 
gold, manganeſe, &c, and the earths we Ale 
5 mine, lime Alen, and wee Ls ge] [6 1 70 
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. | Conerning the Adtion of Air a Water, hich 
_ determine a Commencement of Fermentation bat 
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XX Wii the decompoſition of legende 5 
1 te action, of 

air IDE water, | their organization becomes de- 

bs. Þ7  Hroyed, the connection between the various 
rinciples is broken ; the water carries away 
"the Juices, and' leaves the 5 rous ſkeleton 
naked, ſufficiently coherent, . pd. "fu ufficiently 
abundant in certain vegetables, to be extracted : 
In. this way. Hemp is prepared in this man- 
ner. The abbẽ Rozier attributes the advantage 
Weg to the ſermenration of bs muctla- 
E ginous 


* 
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3 Coin an extractive Bud a reſthous Vil; and 
that the watering deſtreys the former, andi the 


| feevnd is detached al moſt mechanically, It has 85 


been obſerved that the addition ot 


Running water is preferable ro ſtanding va- 
ter; becauſe ſtanding water keeps up adde- 


velopes a ſtronger fermentation, which attacks 
the ligneous part. Tt has been obſerved” that 


flax prepared in running water is whiter.and 


ſtronger than that which is prepared in ſtands | | | 


ing water. The ftagnant water has likewiſe 


the inconvenience of emitting an unpleaſant ; 


| ſmell, pernicious to the animal cexconomy, 


| this effect. Path 

Ev Span Pente ats Phe 
ſimple proceſs. It is own m tie high grounds, 
where it is left for three years; at che eh, 


. el veto fifteen ſous each. The firft operation 
6 45 i St them with a beetle. The 
ing e wy wine are laid: ima running ſtream, 

v pon them, to prevent their being 


waſhed away. In theevening they are taken out, 
5 and laid i in Op on the banks of the river, upon 
ſtraw 


he addition of alkali „nn N 


ve , the . 40 


= > HE ; or young ſhoets ante cur, 
und formed into bundles, Which are ſold from 


pared by a very, 
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ſtraw or fern, covering them with the ſame, and 
loading the heap with ſtones: this operation 
they call metre à couvert. . Every evening theß 
throw water on the heap. At the end of eight 
days they open the maſs, and find that the bark 
is eaſily ſeparated from the wood. They take 
the packets, one after the other, and beat and rub 
1 them ſtrongly with a flat ſtone, till the epider- 
mis of the extremities is well cleared off, and 
the whole ſtem becomes white. It is then 5 
hung to dry; and the bark which was ſeparated 
from the ligneous ſubſtance, is carded and ſpun, | 
and made into very uſeful cloth. The peaſants 
are acquainted with no other linen for cloths, 


ſacks, ſhirts, &c. Every one Prepares his own, 


none being made for ſale. = 
The gener, geniſta juncea, has likewiſe the. - 
advantage of affording. a green food to cattle. 
during the winter ; at the ſatne time that it 
fupports the earth by its roots, and prevents its 
being carried down into the valleys. The bark 
of the mulberry tree may be treated in the ſame 
wagner. Olive de Serres has deſcribed a good 
proceſs for this purpoſe. .. _ . 5 
I.t is the ſkeleton formed by the . 
fibre only, and deprived of all foreign maxtex, 
which is uſed to make cloth; it is the moſt in- 
_. corruptible principle of vegetation : and when 
$16 | | | this 


- + CR," Payer, Wt ' a 


this fibre, being converted into cloth, can no 
longer be uſed as ſuch, it is ſubjected to ex 
treme diviſion, to eonvert it into paper. The | 
operations for this purpoſe are the following: 98 
— The rags are cleaned, and laid in water to : 
rot; after which theyare torn by hooked peſtles 
moved by water: the ſecond peſtles under 
which they are made to paſs, are not armed 
with hooks like the firſt, but merely with round 
nails: the third are of wood only. By this 
means the rags are converted into a paſte, which 
s attenuated ſtill more by boiling. | This paſte 
is received in wire moulds, dried, and forms 
blotting paper. Writing paper is W in 
fize, and ſometimes n e x 


Concerning the Aion of Air, of Heat, aud of 
85 Water Gd nents e 


| H EN the various Juices of e 
are diffuſed in water, and the action of 


9 „„ air 
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air and heat, a n e Fre theſe ky 5 
e.nſues. The oxigenous gas may be conſidered 
as the firſt agent of fermentation: it is afforded 
either by the e Peres or by the water which 
is decompoſed. | - 
It was from an Ke e theſe facts that 
| i Becher thought himfelf authorized to conſider 
. fermentation as a kind of combuſtion: Nam : 
combuſtio, ſeu calcinatio per fortem ignem, 

/  licet putrefactionis ſpecies, eidemque analoga 
ſit - fermentatioergodefinitur, quod ſit corporis 
denſioris rarefactio, particularumque 1 
interpoſitio, ex quo concluditur debere in acre 

titieri, nec nimium frigido nec nimium calido, ne 
„ partes raribiles expellantur, in aperto tamen 
vaſe, vel tantum vacuo ut partes rarefieri 

' queant; nam ſtricta cloſura, et vaſis impl 

fſermentationem totaliter impedit,” in 2 
. | bard Subſt. f. i. 15, v. cap. 11, p. 313. 
The conditions neceſſary f for the eſtablilti.” ; 
ment of fermentation are—1. The contact or 
, pure air. 2. A certain degree of heat. 3. A 4 
quantity of water more or leſs conſiderable, a 
which produces a difference in the effects. 
The phenomena which eſſentially accompany 

| fermentation are— 1. The prodocibn. of 22 
: 2. The abſorption of oxigenous gas. 
3 way of aſſiſted—1. By increaf= 


8 


FH 
* 


Vegetable nnn 8 e 


45 
K 34% 


| ing the maſs of fermentable matter. . 80 . 
. 5 proper lea ven, e . 
8 By increaſing the fermentable maſs, the 
principles on which the air muſt act are mul- 
tiplied; conſequently the action of this element 
is facilitated ;- more heat is therefore produced 
by the fixation of a greater quantity of air; and 
conſequently the fermentation is promoted by „ 
the two cauſes which moſt _— maintain 
it, heat and air. 2 
2. Two kinds of leaven may de diſtinguiſhed. 5 
ks Bodies eminently putreſcible, the addition 
of which haſtens the fermentation. 2. Thoſe 
whichalrcady abound with oxigene, and which mn 
conſequently afford a greater quantity of this „ pl 
principle of fermentation: This effect is prõ- | K 
duced by the inhabitants of the banks of the 
Rhyn, by throwing freſh meat into the vintage, . 
to haſten the ſpirituous fermentation (Linné 
Ameœnit. Acad. Differt. de Geneſi Calculi): and 
ſo likewiſe the Chineſe throw excrements into a 
kind of beer, made of a decoction of barley and 
oats. And on this account it is that the acids, j 
the neutral | ſalts, chalk, rancid oils, and the „ j 
metallic calces, &c. haſten fermentation. 2 | g 
The products of fermentation have cauſed 2 
different ſpecies to be diſtinguiſhed: but this 
variety of efkects depends on the variety of 3 
Vor. III. N V 4 
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principles in the vegetable. When the ſaccha- 
rine principle predominates, the reſult of the 
fermentation is a ſpirituous liquor; when, on 
the contrary, the mucilage is moſt abundant, 
. | the product is acid; if the gluten be one of the 
- principles of the vegetable, there will be a pro- 
„ duQtion. of ammoniĩac in the fermentation : : ſo. 
> that the ſame fermentable. maſs may. undergo . 
5 5 different alterations, which. always depend on 
the nature and reſpective properties of the con- 
ſtituent principles, the ſuſceptibility of change, 
&c. Thus a ſaccharine liquid, after having un 
dergone the ſpirituous fermentation, may be 
ſubjected to the acid ſermentation, by the de- 
compoſition of the mucilage which had reſiſted 
the firſt fermentation: but in all caſes the con- 
| | courſe of air, water, and heat, 18 neceſſary to. 
develop fermentation. We ſhall therefore con- 
fine ourſelves to the examination of theſe three 
agents: 1. On the] juices extracted from vege-. / 
tables, and diffuſcd i in water, which 2 | 
bs tits: itſelf, G's ml {85k us to the. 
formation of e mould, ochres, e. 
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- Kitertatlon is Aiingüles Na the 
name of Spirituous, which affords ardent ſpi. 
rit, or alcohol, as its product or reſult. 

It may be conſidered as a fundamental prin. : 
ciple, chat no ſubſtances are capable of this fer. 

entation but faccharine bodies. Pure ſugar 
mixed with water forms taffla, or rum, by fer- : 


mentation, and we find this principle in the ana- 


Iyfis of all the bodies which are ſuſceptible of ĩt. 
Þ 3} n £06 


der to develop this fermentation, there 


is required,” 1. The acceſs of air. 2. A degree 


of heat between ten and fifteen of Reaumur. : 


g. The diviſion and expreſſion « of the) Juice con- 


rained in the fruits, or in the plant. 4. A maſs ; 


of volume fomewhat confiderable. 
*We will make the application of theſe OT 


ciples to the fermentation of grapes. When 


theſe are ripe, and the ſaccharine principle is 


| developed, they are then prefled, and the juice 


which flows out is received in veſlels of a pro- 


per capacity, in which the fermentation ap- 
5 Pure N in the following manner:— 


* 1 


i 5 if * * P is 
Se ; : * N 
* 


244 a Spirituous Seeber ee 


At the end of ſeveral days, and renale after 
a fey hours, according to tlie heat of the atmo- 
ſphere, the nature of the grapes, the quantity of 
the liquid, and the temperature of the place in 
which the operation is performed, a movement 
is produced in the liquor, which continually in- 
creaſes; the volume of the fluid inereaſes; it be- 
comes turbid and oily; carbonic acid is diſen- 
gaged, which fills all the unoccupied part of the 
Wen the temperature riſes to the 18th de; 
gree. At the end of ſeveral days theſe-tumul. 
| tuous motions ſubſide, the maſs falls, theliquor 
becomes clearer, and is found to be leſs ſaccha- 
rine, more odorant, and of a red colour, from 
the reaction of the ardent ſpirit upon the co- 
ne matter of the pellicle of the grape. 
The cauſes of an imperfect fermentation are 
the following: 1. If the heat be too little, the 
fermentation languiſhes, the ſaccharine and | 
oily matters are not ſufficiently ARG — 
the wine is unctuous and ſweert. 
2. If the ſaccharine n be nor ſuſkcearl 


7 - » Richardſon, in his Treatiſe o on K mae K on 

1 the difference between the ſpecific gravity of the fluid befote 

and after fermentation, which he conſiders as proportional to 
the ſtrength or inebriating quality of the fluid. - Fermented 

: Jiquors have a leſs ſpecific gravity than they poſſeſſed before 

the fermentation. This circumſtance. well deſeryes the at- 
tention. of the mannfacturef. "F. 
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abundant, a8 happens in rainy ſeaſons, the wine 
is weak, and the mucilage which predominates 
cauſes it to become ſour by its decompoſitio! 
3. If the juice be too 1 concentrated 
and boiling muſt is added. ets 3 
4. If the ſaccharine Ni dd Bine ſuffei⸗ 
ently abundant, the defect may be remedied by 
the addition of ſugar. Macquer has proved 
that excellent wine may be made of verjuice 
and ſugar; and Mr. De Bullion has made wine 
at Bellejames with the ee of ws vine rows 
ande rr hon RY rt 
There have been many e to „Gerets ins 
whether grapes ſhould be preſſed with the ſtalks 
or without. It ſeems to me that this depends 
on the nature of the fruit. When they are 
highly charged with ſaccharine and mueilagi- 
nous matter, the ſtalk corrects the inſipidity of 
the wine by its bitter principle: but when, on 
the contrary, the juice is not too _w_ the 
ſtalk renders. it drier, and very rough... 
_ +». The wineisuſuallytaken out of the am. 
ing veſſels at the period when all the pheno- = 
mena of fermentation have ſubſided. When = 
the maſs } is ſettled, the colour of the liquor i 
well developed, w when it has become clear, and 
| its heat has diſappeared z 1t is put into caſks, 
where, by: a ſecond taſenfible fermentation, the 
„ ee 
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wine is i clarified, its principles combine more 
Perfectiy together, and its taſte and fmell Be. 
come more and more developed. 3 
If this fermentation be ſtopped or ſuf Geated, 
the gaſeous principles are retained, And the 
| AN and more of the nature of im 
Becher had very e w ene of the effect 
eee two fermentations, oo due 4 
Diſtinguitur autem inter fermentatio 
apertam et clauſam; in aperta potus fermenta- 
tus ſanior eſt, ſed debilior; in clauſa hof ita 
ſanus, ſed fortior: cauſa eſt quod evaporantia 
_ rarefacta corpuſcula imprimis magna adhuc 
veſtrium ſpirituum copia, de quibus a tea e 
mus, retineatur, et in ipſum potum ſe preci- 


| pitet, unde valde eum fortem reddit. Becher, 
- unt Subt. lib. 1, v. V. cap. 1, p. 3133 


Ir appears, from the intereſting experiments 
of the Marq. de Bullion, that the vinous fermen- 


tation does not take place unleſs tartar be preſent. 


By evaporating the muſt of grapes, a falt is 


; "behind; which has the appearance'of rartar, 
and forms ſalt of Seignette with the alkali of 
ſoda. A large quantity of ſugar is alſo obtained, 
For this purpoſe the tartar is firft to be extrac 
ed; after which, the muſt having evaporated? to 
the confiſtence of a thick ſyrup, is to be left 
1 85 Tor fix months i ina SON Mt the 2971 rat 
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.this time, the ſugar i is found in a confuſed ſtate : 


28 I; Ss 


of cryſtallization ; and this being waſhed, with 
ſpirit of 1 wine, to carry off the a part 
ROO very fine and pure. 
2 Wine deprived of its tartar 5 no 
more, and the fermentation i is in proportion to 


the abundance of the tartar. 5 Cream of tartar 


1 the ſame effect. 


It appears that theſe falts a& 8 as f 


to. facilitate the e e of the - 
Kis principle. 


| "fluid ſuſceptible of wh ce 
Apples contain a juice which eaſily ferments, 
and produces cyder. Wild apples are uſually 
employed for this purpoſe. Theſe are bruiſed, 

and the juice, preſſed out, which ferments, and 


- exhibits the ſame. nnen, as the © of | 


_— 


In 90 to 1 99s cyder fine, it is to bs Wee 
12 off the lees as ſoon as the tumultuous fer- 
mentation has ſubſided, and it begins to be 


clear. Sometimes, in order to render it milder, 


a certain quantity of the juice of apples recent- 


ly expreſſed is added, which produces a ſecond 


fermentation in the cyder leſs ſtrong than the 


. firſt. The cyder which is left to ſtand on the 
lees acquires ſtrength by that means. Cyder 
e * ſame products as wine; but the 


n 
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brandy obtained from it has à diſagreeable fla” 
vour, becauſe the mucilage, which is very abun- 
dant in the cyder, is altered by the action of 
the heat of diſtillation, But if it be cautiouſſy 
diſtilled, it affords excellent brandy, eee 
to the experiments of M. Darcet. 
Ihe juice of the barſheſt kind of pears af 
| Fords Py OOO a nn of ee exlted 
5 Cherries likewiſe afford a ee _ 
wine; and a kind of brandy is obtained from 
them, which the Germans call Kirchenwaſſer. 
In Canada the fermentat ion af the ſacche - 
rine juice of the maple affords a very good li- 
| quor; and the Americans, by fermenting the 
impure ſyrups of ſugar with two parts of water, 
form a liquor which affords the ome called 
Taffia, or Rum, by the Engliſn. n 
A drink called Beer is likewiſe "reparedilith 
certain grain; ſuch as wheat, oats, and barley ; 
but more eſpecially with the latter. 1. The 
grain is made to ſprout or vegetate, by ſteeping 
it in water, and placing it in a heap. By this 
means the glutinous principle is deſtroyed. 2. 
It is torre fied or ſtoved, to ſtop: the progreſs of 
the fermentation, and fit it for the mill. 3. It 
is fifred,” to ſeparate the ſprouts or radicles. | 
4. It is ground into a very coarſe flour, named 
8 Mate ny [51 The malt i is infuſed i in hot water, in 


| „ 


Spirttucus Fer: 


che maſh - ub. This ehen ese cha 
mucilage; and is called the firſt wort. It is 
then drawn off, heated, [> and again -poured on 
the malt, which forms the ſecond wort.“ 
6. This infuſion 


extractive reſinous principle to it. 7. An acid 
into a cooler, where it undergoes the ſpirituous 


fermentation. When the fermentation has ſub. 


ſided, it is ſtirred, and put into caſks, where it 
continues to ferment, and throws off a frothy 
ſcum by the bung, which becomes ſour, and 


ſerves as a ferment for future en under 


the name of Yeaſt; VV 3 1 1 


Ihe product of all the FRF ORE is a aa : 
more or leſs. coloured, capable of affording ar- 


dent ſpirit, by diſtillation, of an aromatic and 
reſinous ſmell, a penetrating hot taſte, which 


ſtimulates the action of the fibre. 


Wine is an excellent drink, and is alſo uſed 


the vehicle of certain medicines. : Such are, 


1. The ewate . which is ee W 


% X15 hf Sf 8 fIFTE 


. Sooke breweries this oe is ; ukel al for PRI? 
ales: and the ſtrengths in other caſes are regulated by the 
number of times the ſame malt is wetted, and the time of i in. 
fyfon. The third maſhing affords ſmall beer. T. 


2 


ion, or wort, is boiled with a cer- 
tain quantity of hops, which communicate an 


or ferment, is added, and it is poured 
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_ geſting;two! pounds of good white wine on four 
_ ounces of the crocus metallorum: 2. Chaly- | 
| beated wine; made by. digeſting one, ounce of 
ſteel filings in two pounds of white wine: 3. 
The wines in which plants are infuſed; ſuch as 
. wormwood, ſorrel, and the liquid laudanum of 
Sydenham, which 1 is made by digeſting for ſe- 
veral days two ounces of ſliced. opium, one 
ounce of ſaffron, one dram of pounded cinnamon 
and of cloves, in ane pound of Spaniſh. wine. 5 
We ſhall proceed to examine the conſtituei :nt 
5 of theſe ſpirituous liquors, by taking 
_ that of grapes for an example. The moment 
the wine is in the caſk, a kind of analyſis takes 
place, which is announced by the ſeparation of 
fome of its conſtituent principles; ſuch as the 
| Jartar which is depoſited. at the ſides, and the 
lees which are precipitated to the bottom; ſo 
chat there remain only the ardent ſpirit and tho 
colouring matter diffuſed' in a volume of li 
quid, which is more or leſs conſiderable. 5 . 


. The colouring principle is of a reſi nous 


nature, and is contained in the pellicle of the 
grape; and the fluid is not coloured until the 
vine is formed; for until then there is nothing 
Which can diſſolve it: and hence it is chat white 
wine may be made of red grapes, when che 
Juice of the grape 1 is « expreſſed and the hüfk 
brown _ 1 bo 
f 5 If 
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II wine be evaporated, rhe colouring Prin- 


ple remains in the reſidue,” and ey de 2 


: rated by ſpirit , ee e ova 


Old wines loſe their colour, a pellicle be ig 
:  precpitites, which is either depoſited on the 
ſides of the bottles, or falls t ta the bottom. If 
wine be expoſed to the heat of the fun during 


the ſummer, the colouring matter is detached 


in a pellicle, w which falls to the bottom: when 
the veſſel is opened, the diſcolouring is more 
ſpeedy, and it is effected in two or three days 


during the ſummer. The wine thus 1 5 


: of its colour is not perceptibly weakened.” 

2, Wine is uſually decompoſed by diſtina- 
Geh; and the firſt product of the Fee, 
known by the name of Brandy. ; 


© Brandies have been made ſince the thirteenth 


century and it was in Languedoc where this 
commerce firſt originated. Arnauld de Ville- 
neuve appears to have been the author of this 


diſcovery. The alembics in which wine was 


diſtilled conſiſted for a long time of a kind of 
boiler, ſurmounted with a long cylindric neck, 
_very narrow, and terminating in a hollow He- 


_ miſphere, in which the vapours were condenſed. 


. this ſmall capital was adapted a narrow tube, 
to convey the fluid into the ſerpentine or worm 
DRE This diſtillatory apparatus has been ſuc. 


ceſſively | 


* 
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3252 D. i/tillation of Ardent Spirit. : 
ceſſively improved. The column has been con- 
 fiderably lowered; and the ſtills generally 
adopted for the diſtillation of wines in Lan- 
guedoc are nearly of the following form. The 
body of the ſtill is flat at bottom, and the ſides 
rife perpendicularly; to the height /of twenty= 
one inches. At this height the ſides! incline 


inwards, ſo as to diminiſh the opening to 


twelye inches. This opening ends in à neck of 
| ſeveral inches long, which receives the baſis of a 
ſmall covering called the head, which ap- 
proaches to the figure. of an. inyerted. cone. 
From the angle of the upper baſe of the capital, 
there iſſues a ſmall beak, intended to receive 
the vapours of brandy, and tranſmit them into 
the worm- pipe to which it is adapted. This 
worm: pipe has five or ſix turns, and is placed 
in a tub, which is kept, filled with 125 eel] 
to condenſe the vapours.. WAA 
The body of the til is all Gat, 
by the: maſonry as high as the neck, and the 
bottom only is expoſed to the immediate action 
of the fire. An aſh-hole, which is too mall, * 
fire-place large enough, and a chimney placed 
oppoſite the door of the fire-place, er 
the furnaces i in which theſe ſtills are fixed. 
The ſtill is charged with between five and, 
fix e of wine; the diſtillation is made in 
| n 12 . eight 


{4 
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eight or nine hours; and from ſixty to ſeventy= 


_ five pounds of „ is conſumed In 1 each dit. | 
tillation. 8 eee 1 


8 Every Julio perfonn muſt be'avate of 1 ths 


imperfection of this apparatus. | 11s e 
e are the following 


1. The form of the body is ſuch: as to con- 


tain a column of wine of conſiderable height 
and little breadth, which being acted on by the 
fire at its baſe, is burned at that part before! the 
. part is heated. £2 


2. The contraction of the upper part ren. 
Jens the diſtillation more difficult and flow. 5 
In fact, this inclined part being continually | 
ftruck by the air, condenſes the vapours, which 
inceſſantly return into the boiler. It likewiſe 
oppoſes the free paſſage of the vapours, and 
forms a kind of eolipile, as Mr. Baume has 
obſerved; fo that the vapours being compreſſed 
at this narrow neck, react o on the W N and 5 75 


poſe its further aſcent. W 4 a6 


F 


g. The capital is not conſtructed in 4 more 
ad vantageous manner. The upper part be. 


comes of the ſame temperature as the vapours, 3 
which cannot therefore be condenſed, and, by 


their realtor), either ſuſpend" or retard the diſ- 
_ 1 WI 


{15 6 A 5 2 * 2 a 


In addition to this imperſes f form of the 


. 


| 8 is idee maſk n | 
method of adminiſtering the fire. The aſn - 
hole is every where much contracted; the fire. 
place is very large, and the door ſhuts badly. 
In conſequence of this, a current of air paſſes 
between the combuſtible matter and the hot- 
tom of the ſtill, and the flame is driven into 
the chimney, without being turned to advan- 
tage. A violent fire is therefore required to 
heat the ſtove only to a moderate n in 
this defective conſtruction. 84110 
Several other degrees of pere don home oY 
ſucceſlively obtained in the manufactories f 
Mr. Joubert: but I have judged it poſſible to 
add ſtill more to what was known; and the 
following are the principles I ſer out from. 
The whole art af diſtillation is reduced to the 
two following principles: —1. The vapauts 
ought. to be diſengaged, and raiſed in the moſt 
economical manner: 2. And their condenſa- 
tion ought to be as ſpeedy as poſſible. 
ITuoanſwer the firſt of theſe conditions, it is 
neceſſary that the boiler ſhould preſent the 
lurgeſt poſſible ſurface to the fire, and that the 
| heat ſhould be every where equally applied. 
23. The ſecond condition requires that the ow" : 
een ſhould not ons 
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_ Diftillation' of Ardent Spirit. 
that they ſhould ſtrike againſt cold bo 
which ſhall rapidly condenſe thei; hi; 

The ſtills which 1 have conſtructed uv; 

theſe principles are more broad than high; the 
bottom is concave, in order that the fire may 
be nearly at an equal diſtance from all the 
points of its ſurface; the ſides are elevated per- 
pendicularly in ſuch a manner that the body 
exhibits the form of a portion of a cylinder; 
and this body is covered with a vaſt capital) 
ſurrounded by its refrigeratory. This capital a 
has a groove or channel, projecting two inches 
at its lower part within: the ſides have an in- 


clination of ſixty-five degrees ; becaufe I have I 


aſcertained that, at this degree, a drop 0 
brandy will run along without falling again 
into the ſtill. The beak of the capital is as high 
and as wide as the capital itſelf, and iinſenſibly 
diminiſhes till it comes to the'worm-pipe it- - 
ſelf,” The refrigeratory accompanies the beax 
or neck, and has a cock at its further end, 
which ſuffers the water to run out, while its 
place is ſupplied by other cold water, e . 
inceflantly flows in from above. Rogal 
-When the water of the refrigeratory begins 
to be warm, a cock is then opened; that it ax 
eſcape: in proportion as it is more plen fally 
ſupplied from above. By this. means the Wa 


ter is Kept at an equal temperature, and the 
Vapours 
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yapours dien | ſirike R's the ſides. of wie 
head are condenſed, at the ſame time that thoſe | 
which riſe ſuffer no obſtacle, as they are ſub- 
af jected to no contraction of ſpace. In this con- 
3 ſtruction the worm- pipe may be almoſt dif. 
F . penſed with, becauſe: the water in the worm- | 
| a does not become perceptibly heated. 
T hbeſe proceedings are very ere ES 
t Dana for the quality of the. brandy is is 
* better, and the quantity is larger. ir | 
The diſtillation of the wine is kept up. on 
5 the product is no longer inflammable. This 
; ; brandy i is put into caſks, when it becomes co- 
loured by the extraction of a reſinous principle 
contained i wie wood? 8 | 
_ "The wine of our climates affords e rs or 
; one-fourth. of brandy, of the HEE W 5 : 
commerce. 
Ihe diſtillation ſi brandy by a more (Eng 
derate heat a ffords a more volatile fluid, called | 
15 Spirit of Wine, or Alcohol. To make common 
ſpikir of wine, brandy is taken and diſtilled on 
x Water bath een difllation.", | This ſpirit of 
OE Tag fe Bee ot 727 We 


The ardent ſpirit fold in London by the name of Spirit: 
of Wine, or Lamp Spirit; is made by the reRtifiers of malt and 
molaſſes ſpirit in London, by diſtillation of the feſidues 6f- 
r It is een een a 
S735 5 | 35 of 
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wine may be purifled and rectified 15 ſubfe- 


quent. Algier, and taking only Hip firſt 
portions which come over. I 
„Alcohol! is a very inflammable and very vo. 
latile ſubſtance. It appears to be formed by 
the intimate union of much hydrogene : bod 
carbone, according to the analyſis of Mr. La- 
voller. This ſame chemiſt obtained eighteen 


ounces of water by burning one pound of al- 


cohol. If well-dephlegmated alcohol. be di- 


geſted upon calcined potaſh, and afterwards 
diſtilled, a very {ſweet alcohol is obtained, and 
a : ſaponiccous extra, which affords alcohol, 
ammoniac, and an empyreumatic oil, In this 
experiment, the formation of. volatile alkali 
appears to ariſe from the combination of the 
hydrogene of the alcohol with the ee of 
the poll.  -.--. - 

17 here are various s methods uſed i in "I arts to 


| judge o of the degree of concentration of ſpirit of | 


wine. Gunpowder i is put into a ſpoon,. and 
moiſtened with ſpirit of wine, which is ſet on 
fire; 35 if the powder takes fire, the ſpirir is con- 


| gravity of 75 
may, by very careful rectification, be brought nearly up to 


820. Dry alkali deprives it of more of its water. On the 
ſabjeQ of the ſtrength e e Blagden in Phil. 


Tranſ. vol. IXxxi. T. 


vor. III. 5 | idered 


4 15 at the temperature of 60 Nabe en and 


fi 


\ 


0 to be 0 . the Lontreryn if this 
effect does not take place. But this method 
is fallacious, becauſe che effect depends on the 
proportion in which the ſpirit of wine is uſed: ; 
a ſmall quantity always inflames the powder; 
and a ſtrong doſe never produces this effect, 
becauſe the water which remains ſoaks into the 
powder, and defends ir from the combuſtion. 

| The areometer of Mr. Baume is not to be 
depended i on; becauſe, i in the uſe of it, no ac- 
count is kept of the temperature of the atmo- 
ſphere, which, by changing the denſity of the 


ſpirit of wine, is productive of a change in the 


reſult as given by this inſtrument. That of 
Mr. Bories is more accurate, becauſe the ther- 
mometer is adapted to it; and it is now 80 8 
in commerce. E 
Alcohol is the Clue of 5 800 and of Coma 
aromatic ſubſtances; and conſequently i it forms 
the baſis of the art of the varniſher and of the 
perfumer. ; „ AN 
Spirit of wine combined with oxigenc forms 
a liquor nearly inſeluble in water, which is 
called Ether. „ 
Ether has been formed with mot of the 
known . Yao 
| The moſt ancient of all is the Viele or 
| ſulphuric ether. To e this, a certain quan- 


Oy; 
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tiry of alcohol is put into a retort, and an equal 
weight of concentrated ſulphurie acid is gra- 
dually added. The mixture is ſnaken and agi- 
tated, to prevent the retort from breaking by 
the partial effect of the heat which ariſes. The 
retort is then placed on a heated ſand bath, a 
receiver is adapted, and the mixture is heated 
to ebullition. Alcohol firſt paſſes over; ſoon 
aſter which, ſtreams of fluid appear in the neck 
of the retort, and within the receiver, which 
denote the riſing of the ether. Its ſmell is 
agreeable. Vapours of ſulphureous acid ſue- 
ceed the ether; and the receiver muſt be taken 
away the moment they appear. If the diſtil- 
lation be continued, ſulphureous ether is ob- 
tained, and the oil which is called Etherial 
Oil, or the ſweet oil of wine; and that which 
remains in the retort is a mixture of undecom- 
poſed acid, e and a matter „ 
bitumen. | 
We ſee that in this operation the ator 
acid is decompoſed; and that the oxigene, by 
combining with the hydrogene and the carbone ' 
of the alcohol, has formed three ſtates, which 
we alſo find in the diſtillation of ſome bitu- 
mens—1. A very volatile oil or ether, 25 Ethe- : 
ral»; Birumen. +: 2 
If the ſulphuric acid be digeſted i | 
it converts the whole gradually into etherial oils 
0. When 


— 


ay When the ether is mixed with e 
5 vipours, it muſt be rectified by a gentle hear ; 
2 a a few drops of alkali OE yy kr _ 
combine with the acid. ; ©2052 815 
Sulphuric ether may be TOS xconomi. 
cally, by uſing a leaden ſtill with a Bead of 
copper well tinned. In this way 3 it 
by the quintal without any difficultys#71/5159. 
Mr. Cadet has propoſed to pour on the "4 
due of the retort, one third part of en | 
hol, and to diſtil it in the uſual way, - © 
Ether is very light, very volatile, and 
i pleaſant ſmelt. It is ſo eaſily evaporared; | 
it a fine rag be ſteeped in this" liquor, . 
wrapped round the ball of a thermometer, and 
the inſtrument be agitated in che Ther. 
mometer finkst to Ne deere 8 bene. Af 


18 


3 


* Mr. Cavallo has deſcribed, in a the rn Tranf. 
3 a pleaſing experiment of freezing water by means 
of ether. The ether is put into a vial ſo as not completely to 
„ fill its and in the neck of this vial is fizted, by grinding, a tube 
4 whoſe exterior end is drawn out to à capillary fineneſs, 
JH | Whenever'the bottle thus ſtopped is inverted, the ether is 
urged out of the tube in a fine ſtream, in conſequence of the 
. preſſure exerted. by the elaſtic etherial vapour which 'oc- 
. cupies the ſuperior Tpace of the bottle. This ſtream is di- 
' refted on the outſide of a ſmall glafs tube containing water, 


| 1 V hich it ſpeedily eools down to the freezing point; at which 


Inftant the water becomes ſuddenly opake, in conſequence of 
ß, 1” ob 


| Formation * Etber.” 1 


Ether eaſily burns, and exhibits a blue fle me. 
Bids yery ſparingly ſoluble in water, 
Ether is an 1 ſmodic. 5 It u mi- 

f eee pains of the colic as if by enchantment, 
as it does likewiſe external pains, The cele- 
brated Bucquet had accuſtomed himſelf ſo much 
to this drink, that he took two pints per day: 
a rare example of the, power of. habir on the 
conſtitution. _ | 

The mixture of two ounces of (ors of wine, 
two ounces of cther, and twelve drops of ethe- 
rial oil, forms the anodyne liquor of Hoffman. 

Mieſſrs. Navier, Woulfe, Laplanche, Bogue, 
an others, have deſcribed various proceſſes 
for making nitric ether, which are more or leſs 
| eaſily imitated., For my part, I take equal 
parts of alcohol, and nitric acid of commerce, of 
the ſtrength of between thirty and thirty-five 
degrees. I put the whole into a tubulated re- 
: tort, which I fit to a furnace, and adapt two re- 

: ceivers one ſucceeding the other. The firſt re- 
f ceiver is immerſed in a veſſel of water. The 
ſecond is ſurrounded by a wet cloth: and a fi. 
phon communicates from its tubulure to a vel. 
ſel of water in which it is plunged. When the 


7 501 "op W If a tad wire be previouſly i im- 
merſed in the water, it may afterwards be drawn out, 225 the 
ice OPER it. . C 
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heut has penetrated the mixture, much W 
are diſengaged, which are condenſed in ſtriæ, 
on the internal ſurfaces of the receivers, wh 
external ſurface is kept conftantly cold. The 
ether” which 1 e is carton oo! aud __ 
-abundanr?. ur e te Au Fa 
When the protanridi of erding eren 
1 attended to, this ether becomes nearly fimilar 
| to the vitriolic. Meſſrs. de Laſſone and Cornette 
have obſerved that it was more ſedative.” 
= Thediſtillation of the muriatic acid with al- 
cohol produces only a mixture of theſe two li- 
quors, W is ans 8 Dukaten Mattei 
W rl by os Yo 
Bbfore the VOID! of 1 8 a 105 nie 
| eG of combining a ſurplus of oxigene with 
the muriatic C acid, were Wee re ig were 


3 F * 2 * 


F 8 author has 9 to e thej jnexpe- 
nord chemiſt againſt the danger of mixing theſe two liquors. 
Ihe nitrous acid muſt be very gradually added to the ſpirit of 
wine, by ſmall portions at k time. It is ſaid, and with rea- 
ſe on, to be of great importance, that the nitrous acid be added 
to the ſpirit, and not the ſpirit ta the acid: for, in this laſt 

caſe, the mixture will, during the greateſt part of the time 
- of the operation of combining the fluids, gonſiſt of a large 
portion of acid, with a ſmaller portion of ſpirit; whereas, 
where the contrary method is adopted, the proportion of ſpirit 
will always be greater than that of the acid, _ the laſt 
| quantityof acid i 5 added, Eo 


invented 
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invented toprocure the muriatic wards 1 ſub- 
ſtances were always made uſe of in which the 


muriatic acid was oxigenated. In this manner 


it was that the baron de Bornes propoſed the 
concentrated muriate of zinc, mixed and diſtil- 
led with alcohol; and that the marquis de 
Courtanvaux diſtilled the mixture of a pint of 


alcohol with two pounds and a half of the bs 


ming muriate of tin. | 
The theory of the formation of ether bus in 
| our time led to ſimpler proceſles. 
Mr. Pelletier introduces a mixture of eight 


ounces of manganeſe, and a pound and a half 


of the muriate of ſoda, in a large tubulated re- 


- tort; twelve ounces of ſulphuric acid, and eight 


- ounces of alcohol, are afterwards added. Diſtil- 
lation is then proceeded on; and ten ounces of 
a very etherial liquor are obtained, from which 
four ounces of good ether are afforded yy Os 
| bee and rectification. 4 


The very concentrated muriatic acid, diſtined 


„ manganeſe in the apparatus of Woulfe, a. 
fords more ether. It is even ſufficient, for this 
purpoſe, to paſs the oxigenated muriatic acid 
through good alcohol, to convert it into ether. 

This muriatic ether has the greateſt analogy 


win the ſulphuric. It differs from it in two 


CNAINELER only—tr: It emits, in burning, a 
11 f ſmell 


pl 
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ſmell as penetratingas that of nn 
2. Its taſte is ſtyptic, reſembling that of alum. 
From theſe experiments. it is eyident that 
ether i is merely a combination of alcohol with 
the oxigene of the acids made uſe of. I have 
eyen obtained an ethetial liquor by repeated 
diſtillations of good alcohol n the 105 OX; 
of mercury. . 45 Fit 85% 
The idea of Macquer, PR 1 jog 
as ſpirit | of wine dephlegmated, or deprived. 
of water, had little foundation: for the diſtil- 
lation of the ſpirit of wine from the moſt con- 
centrated or drieſt alkali, never affords, any - 
thing but wir of wine more or leſs dephleg- | 


nos. 5 . FCC 288 ret 7 elt 5 CEE IT +) 
Concerning Tartär. we 


3 Net Tt. 
Tartar is depoſited on 0 fides of caſks- 
during fermentation: it forms 'a' lining . 1 
or leſs thick, which is ſcraped off. This 
called erude tartar, and is ſold in L 


2 
2 


from ten to fifteen livres the quintllu. 


All wines do not afford the REY ns! I 
tity. of tartar. Neumann remarked that the 
Hungarian wines left only a thin ſtratum; tha 
the wines of France afforded: GOLINE 5 
the .Rheniſh wines afforded the pureſt and the 
en eee WT ELSE . TS LOTS Atte 

ns? „ Tartar 


Tartar is itiniuiſhed, Frith its colout,ints. 
red or white! the firſt is afforded by red wine, 
Tune pureſt tartar exhibirs an imperteckir 
| cryſtallized appearance: the form is the fame 
as we have aſſigned to the acidulous tarttite of 
potaſh'; and it is this quality which is called 
grained tartar (tartre grenu) in our refineries 4 
Montpellier. 8 en de 
:Thie tate öf tartar is acid and vinous. Ote 
ounce of water, at the temperature of ten de- 5 
grees above o of Reaumur, diſſol ves no more 
than ten grains: boiling water diſſolves more, 
but it falls down in cryſtals by cooling. 


Tartar is purified from an abundant extras. £7 | [: 
tive principle by proceſſes which are executed | | 1 
at Montpellier and at Venice. | = 

The following is the proceſs uſed at . e b 


£5 pellier: The tartar is diſſol ved in water, and 
ſuffered to cryſtallize by cooling. The eryſtals 
are then boiled in another veſſel, with the addi- 
tion of fiye or fix pounds of the white argilla- 
ceous earth of Murviel to each quintal of the 
ſalt. After this boiling with the earth, a very 
white ſalt is obtained by evaporation, Which 1 
known by the name of Cream of men _— | 
acidulous tartrite of potaſh. —O(O 
M. Defmaretz has informed us (Toit de 
Phyſ. 1771) that the PR uſed at Venice 
18181 5 3 
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888 In drying the tartar in iron boilers. 
2. Pounding it, and diſſolving it in hot water, 
uhich by cooling affords purer cryſtals. 3. Re- 
adiſlolving theſe cryſtals in water, and clarifying 
the ſolution by whites of eggs and aſnes. 
The proceſs of Montpellier is preferable to 
chat of Venice. The addition of the aſhes in- 
troduces a foreign ſalt, which alters. the purity 
by ee 1 . 
The acidulous tartrite of 3 le 
in tetrahedral priſms cut off ſlantwiſgGm. 
This ſalt is uſed by the dyers as a mordant: 
[hw its greateſt conſumption. is in che north, 
| _ where it is uſed at table as a ſeaſone.. 
1: _ +. Tartar appears to exiſt in the muſt, and con- ; 
ſequently in the grape itſelf. This has been aſ- 
, Certained by the experiments of De Ronelle 
and the marquis de Bullion. 
. I This falt exiſts in many other ebenen: At 
zs ſufficiently proved that tamariſe and ſumach 
contain it; and the fame is true of the bar- 
berry, of balm, carduus benedictus, reſthar- 
7 row; water-germander, and ſage. 
Il!)hbe acidulous tartrite of potaſh may be de- 
ccompoſed by means of fire, in the way of diſ- 
X tillation; in which caſe the acid and the alkali 
are obtained ſeparately: This decompoſition 
= maay alſo be effected by the ſulphuric acid, 
. . iy 5 = The 


* 
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The celebrated Scheele has deſcribed a pro- 
Lefſs of greater Oy Re yard oy _ | 
of cream Starten agen vet 
+ Two pounds of ine eryſtals are diffolved'i in 
Aber into which chalk is thrown by degrees, 
till che liquid is ſaturated. A precipitate is 
formed, which is a true tartrite of lime, i is taſte... 
leſs, and cracks between the teeth. This tar- 
trite is put into a cucurbit; and nine ounces 
of ſulphuric acid, with five ounces of water, are 
poured on it. After twelve hours digeſtion, 
with occaſional ſtirring, the tartareous acid is 


N ſet at liberty in the ſolution, and may be cleared 


of the ſulphate of lime by means of cold water. 
Ih his tartareous acid affords cryſtals by eva- 
poration; which, when expoſed to the fire, be- 
come black, and leave a ſpongy coal behind. 
Treated in a retort, e afford an acid 
e and ſome oil. 

The taſte of this acid is very ſharp. | 

It combines with alkalis, with lime, WP 
Pn alumine, magneſia, &c. 

The combination of potaſh with this acid 
forms cream of tartar, when the acid is in ex- 
ceſs; which is capable of entering into combi. 
nations, and forming triple ſalts. Such is the 
ſalt of Seignette, or tartrite of ſoda, which cryſ. 
tallizes in tetrahedral rhomboidal priſms. _ 
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The acidulous tartrite of potaſh is very "Fl 
tiagly ſoluble in water. Boiling water diſſolves 
only one twenty- eighth part. The addition of 
borax has been propoſed to facilitate the folu- 
tion; as likewiſe ſugar, which is leſs efficacious 


than borax, but makes a very gre A ow Ow 
* ee with Thig! es HY Ein 

; 1 ; 7 ; W WF 5 > 72 la gs: | ' 
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The elde principle i is more 1e pe 
5 cially the ſubſtance on which the acid fermen- 
tation depends ; and when it has been deſtroy- 
ed; in old and generous wines, they are no 
longer capable of alteration, without the ad 
dition of a gummy matter, as I find fromm my 
own experiments. It is not true, therefore, 
to ſay that all ſubſtances which have paſſer 
through the vinous fermentation, are capable 
of paſſing to the ſtate of vinegar; ſince this 
change depends on the mucilage, which may 
not in all caſes be preſent. 5 
There are, therefore, three cauſes nern 
| cs the acid e in e 


liquors, 5 
1. | The 


8 7 
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1. The exiſtence of mucilaginous matter, or 


mueilage. | 2A degree of heat between eig | 
teen and twenty-five. degrees of Reaumur. 


3. The preſence of oxigenous gas. 
The proceſs indicated by Boerhaave for mak. 
Ing vinegar, is ſtill the moſt frequently. uſed. 
It conſiſts in fixing two caſks in a warm room 


or place. Two falſe bottoms of baſket- work 


are fixed at a certain-diftance from the bot- 
tom, upon which the refuſe of grapes and vine 
twigs are placed. One of theſe tuns is filled 
with wine, and the other only half filled. The 
fermentation begins in this laſt; and, yrhen ĩt 
is in full action, it is checked by filling the 
caſk Hh with, wine out of the other. The fer- 


a caſk, that remained half filled ; and this 


is checked in the ſame manner by pouring 


back the ſame quantity of liquid out of the 


other; and in this way the proceſs is continu- 


ed till the vinegar is made, which 1 is uſually 1 in 
about fifteen dass. 
When the fermentation develops itſelf, the 


liquid becomes heated and turbid; a great 


number of filaments are ſeen in it; it emits 
a lively ſmell; and much air is abſorbed, ac- 
cording to the obſervation of the abbẽ Roſier. 


A 8 of lees is formed, which ſub- 
b ſides 


then takes place in the laſt. menti- 
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ſides when the vinegar becomes clear. his £ 
lees is very analogous to the fibrous matter. 
Vinegar is purified by diſtillation. The feſt 
5 which paſs over are weak; but ſoon af - 
terwards the acetous acid riſes, and is ſtronger 
the later it comes over in the diſtillation. This 
fluid is called Diſtilled Vinegar; and is thus 
cleared of its colouring principle, and the lees, 
which is always more or leſs abundant.” 
Vinegar may likewiſe be concentrated by 
expoſing it to the froſt. T he ſuperabundant 
water e and leaves the: ere en 0 
The idee of pirit of wine, edel and 
air, are neceſſary to form vinegar. Scheele has 
made it by decompoſing the nitric acid upon 
ſugar and mucilage. I communicated: to the 
Academy at Paris (vol. 1786) an obfer vation 
of ſome curioſity reſpecting the formation of 
Vitiegar.” Diſtilled water, impregnated with p 
vinous gas, affords vinegar: at the end of ſome 
months, a depoſition is made of a ſubſtance in 
flocks, which is analogous to the fibrous matter 
of vegetables. When the water contains ſul- 
phate of lime, an execrable hepatic odour is 
developed, a depoſition of ſulphur is afforded, 
and all this is owing e to the etoripeficioit £ 
LR: this — acid. 8 63 eee 
As 


l G 3 


Radiral — or Acetre 


WY in the above experiments 1 LY place . 
the water above the vinous fluid in-fermentad 
tion, to impregnate it with the carbonic acid, 
the alcchol which evaporates with the acid car- 
ried the mucilage with it; and mme effects, 1 
obſerved, are referable to this ſubſtance⸗ 25 
The acetous acid is capable of combining 
with a ſtronger doſe of oxigene; and then 
forms radical vinegar, or the acetic acid. 
Io form the acetic acid, the metallic oxides 
are diſſolved in the acetous acid; the ſalt which 
is obtained being then expoſed to diſtillation, 
affords the oxigenated acid. It has a very live- 
ly ſmell, is cauſtic, and its action upon bodies 
18 II different from that of the acetbus acid. 
Ihis acetic acid has the advantage of form- 
ing ether with alcohol. For this purpoſe, equal 
parts of the acid and alcohol are to be diſtilled 
together. The product of the diſtillation is to 
be again added to the reſidue in the retort; and 
a ſmall quantity of the water of Rabel is like- 
wiſe to be added. The en becomes ten 
verted i into ether. e 
The combination of the acetous acid. with 
potaſh forms the acetite of potaſh. 


- 
— 


'To make this ſalt, pure potaſh is gane 
5 with diſtilled vinegar, the liquor filtered, and 
| evaporated to e in a glaſs veſſel over 4 

5 | very 


penetrating acid taſte; is a by dif. 


tillation; and affords an acid phlegm, an empy⸗ 
reumatic oil, ammoniac, and a large quantity 
of very odorant gas, formed of carbqnis acid 
and hydrogene. The coal contains much fixed 
alkali in a diſengaged ſtate, This ſalt is very 
ſoluble in water, and deliqueſces in the air. 
The ſulphuric acid poured upon it, decom- 
FS poſes it; and the products which come over 
1 are ſulphuric acid and acetic acid. Re 
| The acectous acid likewiſe e A OY 
- ſoda; andthis combination is improperly called. 
Cryſtallizable Terra Foliata. The acetite of 
ſoda cryſtallizes in ſtriated priſms, and does not 
attract the humidity of the air. When theſe 
ſalts are diſtilled, they leave a reſidue, which 
'  . . forms an excellent and very active pyrophorus, 
The acetous acid likewiſe combines with 
ammoniac. The acetite which is produced is 
called the Spirit of Mindererus. This ſalt can- | 
not be evaporated without the loſs of a conſi- 
derable part, on account of its volatility + but, 


| by a long evaporation, it affords needle- formed ö 
i eryſtals, of a hot and penetrating taſte, and at. 
Th tracting moiſture from the air. Lime, fixed 
> alkatly, 1 mere heat or fire, and the acids, de- 

e e 
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The ſulphate of potaſh, ſprinkled with the 
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© Gunning the putrid F ermentation. 2 


5 Jn. 1 BY A a may hn the 

two fermentations we have treated of, it is nes... 
ceſſary that the juices ſhould be extracted, and 
preſented in a conſiderable volume. & due de- 


gree of heat, together with other circumſtances 


artificially brought together, are likewiſe ne- 
ceſſary; for a grape, left on the ſtalk, produces 
neither ardent ſpirit nor vinegar, but rots. It 
is this new kind of alteration we ſhall at pre- 
ſent proceed to treat of. 
This fermentation is the Wan 1 roms 
mination of the vegetable. It is indeed the 
only end to which the natural courſe of things 
is directed; ſince it is by this means that the 
exhauſted ſurface of the globe is repaired. The 
two other fermentations are the mere effects of > 
art, and form no part of the HEE: plan of Mr: 
ture. nn aha 
The. life of he 3 part of coca lafts 
but a few months; but the ſceds they depoſit. . 
W. mt. T aflure 


ic acid, forms the ſalt, of vinegart. 
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aſſure their re· production. There are other 


more robuſt vegetables which ſupport the cold 


of winter, and only caſt their leaves at that pe- 
riod, The annual vegetables, and vivacious 


plants, are altered by the combined action of 
the cauſes we have mentioned; and the reſult, 
according to the degree of decompoſition, is 


either manure, vegetable earth, or ochre. 
The conditions of the vegetable fermentation 


are the following : 


1. It is neceffary that the organization 'be 


impregnated with water. Dried vegetables are 


preſerved without putrefying ; and, if they be 


| moiſtened, their ſubſequent alteration is prodi- 


giouſty accelerated. In this manner it is that 


* 


plants heaped together become heated, blacken, 
and take fire, if not ſufficiently dried. Fires 


of this kind are not rare, and the theory is'not 


difficult to be explained. Wetted ropes, moiſt 


hay heaped together, and in a word every vege- 


table ſubſtance, putrefies or rots with greater 


: facility, the more POR its terture 1s im- 
x . With water. 0 


2. The contact of air is the ſecond neceſſary = 


| emife in the putrefaction of vegetables. Ir is 


reported, in the Ephemerides of the Curious in 


Natural Phenomena, for 1787, that ripe cher- 


| ries were preſerved for forty years, by inclofing 


them 


ng, SP 


 Putrefaltion of Vegetables 1 275 


them in a veſſel well luted, and placed, at the 
bottom of . 


3. A certain depiee of heat is Rei 6h ne- 

ceſfary. The heat between five and ten degrees 
is ſufficient to cauſe decompoſition. A greater 
heat diſſipates the humidity, dries the vegeta- 
ble, and preſerves it from putrefaction. Too 
. little heat retards or ſuſpends it. 


4. It is likewiſe neceſſary, for the due effect 


of thi decompoſition, that the vegetables ſhould 
be heaped together, and their juices abundant. 
A greater quantity of air is then combined with 
the vegetable: becauſe the juices and the ſur- 
faces are then more conſiderable; and conſe- 
quently a greater degree of heat is produced, 
a which accelerates the decompoſition. _. 
ON When vegetables are heaped together, and 
| their texture is ſoftened by the humidity with 
| | which they are im pregnated, together with their 
own juices, . the phenomena of decompoſition 
are the following :—The colour of the vege- 
table i is changed ; the green leaves become yel- 


low, the texture becomes lax, and the parts 


leſs coherent; the colour of the vegetable itſelf 
changes to black or brown; the maſs riſes, and 
perceptibiy ſwells up; the heat becomes more 
Intenſe, and 1s perceived. on approaching the 

n ; and the fumes which ariſe have already a 


T's ſmell, 


q i 
of 
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ſmell, which ſometimes is not diſagreeable; at 

the ſame time bubbles ariſe, and break at the : 

furface of the liquid, when the vegetables are 

| reduced to a magma. This gas is a mixture of 

| nitrogene, hydrogene, and carbonic acid. At 

this epocha, likewiſe, an ammoniacal gas is 

emitted, which is formed in theſe circum- 

ſtances: and, in proportion as theſe appcarances 

diminiſh, the ſtrong and offenſive odour is ſuc- 

ceeded by another which is fainter and milder, 

and the maſs becomes dry. The internal part 

85 Rill exhibits the vegetable ſtructure, when the 

item is ſolid, and the fibrous matter has been 

| the predominating principle; and it then con- 

ſtitutes manure or ſoil. Hence it ariſes that 

the herbaceous plants of a looſe texture, and 

abounding in Juices, are not capable of form. 

ing manure by their decompoſition, but are re- ; 

duced into a brown maſs of little conſiſtence, | 

in which neither fibre nor-texture are obſerved; 

and this is what, for the moſt part, We vege- 

table mould. | 

' Vegetable mould aſually conſtitutes the firſt 

covering or ſtratum of our globe; and in ſuch 

alſes wherein it is diſcovered at a depth in the 

| earth, there is no goube bur it has been buried 
by ſome revolution. 

When a W is converted i into earth by 

5 ! this 5 
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this halo fermentation, it ill porting the 
remains of the vegetable, mixed and confounded 
with the other ſolid earths and metallic pro- 
ducts; and by diſtillation it affords oil, nitro- 
gene gas, and often hydrogene. It may there- 
fore be confidered as an intermediate: ſubſtance, 
between crude and organic bodies, which parti- 


cipates of the inertia-of the one, and the acti- 


vity of the other; and which in this ſtate is ſtill 
ſubject to an inſenfible fermentation, that 
changes its nature ſtill more, and depri ves it of 


all its organic contents. Theſe remains of ve- 


getables ſtill contained in vegetable earth, 

ſerve as food for other plants that may grow in 
it. The inſenſible progreſs of fermentation, 
and the ſuction of vegetables, impoveriſh the 


” vegetable earth, deprive it of all its organic 


matter, and there remain only the earths and 
metallic reſidue which form the {tiff poor ſoils, 
and ochres when the ferruginous principle is. 
very abundant. : 

'As this muddy earth is a mixture of all the 


primitive earths, and ſome of the metals which 
are the product of vegetation, as well as the 
 olls, the ſalts, and other products we meet with 
in it; we may conſider it as the reſidue of 


vegetable decompoſition, as the great agent and 
means by which nature repairs the continual 
| loſſes 
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loſſes the mineral kingdom undergoes. In this 
mixture of all the principles the materials of 
all compounds exiſt ; and theſe materials are ſo 
much the more diſpoſed to enter. into combi- 
nations, as they are in a more divided and diſ- 
engaged ſtate. It is in theſe earths that we 

find diamonds, quartz-cryſtals, ſpars, gypſum, 
\ &c. It is in this matrix that the bog ores, or 
ochreous ores of iron, are formed; and it ap- 
pears that nature has reſerved the impoveriſhed. 
reſidue of vegetables for the reproduction or 
reparation of the earthy and metallic ſubſtances 
of the globe, while the organic remains arc 
made to ſerve as nouriſhment for the growth 
of other Mareen ende, _ 
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PART VI. 


concfgRNING ANIMAL SUBSTANCES, | 


INTRODUCTION. 


| HE abuſe which, at the commencement of : 


| this century, was made of the application 
of chemiſtry to medicine, occaſioned, a ſhort 
time afterwards, that all the relations between 


this ſcience and the art of healing were miſtak - 
en and rejected. It would no doubt have been 


more prudent, as well as more uſeful, to have 
connected theſe miſtaken applications: but 
chemiſtry was not perhaps at that time in a 
ſufficiently advanced ſtate, to be advantageouſ- 
ly applied to the phenomena of living bodies; 
and, even at this day, we ſee that, though the 
phyſiology of the human body is enriched with 
various intereſting facts, there is ſtill much to 
be done before they will be ſufficiently nume. 
rous to exhibir a ſatisfactory maſs of doctrine. 


The 
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28 Of Animal Bodies. 

I Phe imperfect ſaccęſs of chemiſtry in that 
branch of the Science which has the ſtudy of 
man for its object, ariſes from the very nature of 
the ſubject itſelf. Some chemiſts, by conſider- 
ing the human body as a lifeleſs and paſſive ſubs 
tance, have ſuppoſed the humours to undergo 
the ſame changes as they would have been ſub- 
ject to out of the body; others, from a very ſu- 


perficial knowledge of the conſtitution of theſe 


humours, have pretended to explain all the 
phenomena of the animal economy. All have 
miſtaken or overlooked that principle of life 
Vuhich inceſſantly acts upon the ſolids and fluids ; 
modifies, without ceaſing, the impreſſion of ex- 
ternal objects; impedes the degenerations 
which depend on the conſtitution itſelf; and : 
preſents to us phenomena which chemiſtry never 
could have known or predicted by attending to 
the invariable laws obſerved in inanimate bodies. 
None of the bodies of the mineral kingdom 
are governed by an internal force. They are all 
ſubjected to the direct action of foreign ſub- 
ſtances, without any modification from any vital 
principle; and the air, water, and fire, produce 
in them effects which are neceſſary, conſtant, 
and ſubject to calculation: whence it happens 
that we are able to determine, modify, and vary - 
the action of theſe various agents at pleaſure. It 
| | 18 
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is not the ſame with living bodies: they: are all 
indeed ſubject to the influence of external bo- 
dies; but the effect of theſe is modified by the 
reaction of the vital principle, and is varied 
Mecording to the diſpoſition of that principle, 
The chemiſt cannot therefore determine theſe 
effects 2 priori, and in a general way. He muſt 
ſearch for his reſults rather in the living body 
| itſelf than in the operations of his laboratory; 
and can have no aſliſtance from his analyſis hut 
in aſcertaining the nature of their component 
parts. But their action, effects, or tranſpoſi- 
tions, can only be known by a ſerious ſtudy of 
the functions of the living body. Chemiſtry 
can perform every thing in the mineral king- 
dom, becauſe every thing depends on the laws 

of the affinities. But, in the kingdoms of or- 
ganized beings, this ſcience is ſubordinate to 
the laws of the œconomy of living bodies; and 
its reſults can only be affirmed to be true, W 
they are confirmed by obſervation. 9 26 
The more the functions of the individual are 
independent of organization, the leſs is the em- 
pire of chemiſtry over them, becauſe the effects 
are modified in a thouſand ways; and it is this 
which renders the application of chemical prin- 
ciples'to the phenomena of the human body ſo 
very difficult: for the organization is not only 
4 | — | very 
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very complicated, but the effects are conti- 
mually n i the n influence of the 
mind. 1 

* ei is not However, any ation in the 
animal economy, upon which the ſcience off 
_ chemiſtry cannot throw ſome light. If we con- 
fider them in the healthy fate, we ſhall per- 
ceive that every organ produces ſome change 
in the humours it receives; and, though the 
chemiſt may indeed be ignorant of the manner 
in which ſuch changes are produced, it is by 
his art alone that the difference between the ori- 
ginal fluid, and that which has been elaborated, 
enn be aſcertained. Beſides which, the func- 
tions of the various organs are exerciſed upon 
external objects, and theſe objects come under 
the conſideration of chemiſtry. We are at pre- 
ſent, for example, acquainted with the nature 
ol the air which ſerves for reſpiration, its effects 
on the lungs, and its influence on the animal 
cconomy. Wes are even now able to determine 
whether any air be good or bad, and know how 
to correct that which is vitiated, &c. We like. 
vuiſe poſſeſs ſome accurate ideas of the nutritive 
principle of certain ſubſtances; and chemiſtry 
deaches us how to diſpoſe of the reſpective ali- 
ments, and adapt them to the various circum- 
3 be ads of waters is ſufficiently 
ama 
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perlen to Ah of our diſtinguiſhing the pro- 
perties of that fluid relative to health, and to 
ſelect the beſt for our own uſe: ſo that, while 
ge principle of life preſides over and governs 
All the internal operations of the human body 
i a mechaniſm which is. very imperfectly 


known to us, we ſee nevertheleſs that all the 


functions receive an impreſſion more or leſg 
direct from external objects; that all the mate- 
rials uſed for the ſupport of the machine are 
ſupplied from without; that the principle of 
life which collects and diſpoſes of theſe mate- 
rials, after laws unknown to us, is capable nei- 

ther of chooſing nor rejecting them; and that 

the functions would be very ſpeedily altered, if 


chemiſtry, founded on obſervation, were not 
5 careful to remove the noxious, and ſelect ſuch ” 


bodies as are of advantage to the ſyſtem. Che- 
miſtry therefore can do nothing in the arrange- 


ment of the materials, but poſſeſſes unlimited _ 


power in their ſelection and preparation. 


When the organization is deranged, this de- 


| fect of order can ariſe only from external or 


internal cauſes. In the firſt caſe, the analyſis 
ol the air, the water, and the foods, will afford 


accurate notions ſufficient to re-eſtabliſh the 
functions. In the ſecond, the chemical exa- 
8 mination of the humours may afford informa. 
tion 
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tion ſufficient to direct the phyſician i in point- 
Ing out the moſt ſuitable remedy. Sometimes 
the humours are decompoſed in the body, as in 
'Ditye. We obſerve all the phenomena of a de- I 
generation and complete diſunion of the prin- 
_ eiples which compoſe the blood, in the ſcurvy, 
cachexy, malignant fevers, &c. It ſeems as if, 4 
in ſuch caſes, the vital principle abandoned the 
government, and left the ſolids and fluids to the 
deſtructive action of external agents; in con- 
ſequence of which they become decompoſed 
in the ſame manner as they uſually do when ſe- 
e from the body. | FE 
When the principle of animality i is once ex- 
tinguiſhed, the ſame cauſes which maintained 
the functions, and whoſe effects were modified 
by that principle of life, now act with their 
whole energy on the body, and decompoſe . 
Chemiſtry has diſcovered methods of extract. 
ing from theſe dead bodies a variety of ſub- 
ſtances of uſe in the arts and in pharmacy, 
Chemiſtry is therefore applicable to the ani- 
mal economy in che ſtate of health and in the 4 
ſtate of ſickneſs, ar 
1 M The chemical art has 3 the linter "IAN 
_ tween: vegetable and animal ſubſtances. Theſe 
laſt afford ammoniac by putrefaction, While the 
fermentation of the Borner develops ardent 
ſpirit. 
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ſpirit, The latter leave a coal. which. burns 


eaſily ; while the former become converted into 


a coal almoſt incombuſtible. Animal matters 
contain much nitrogene, which may be diſen- 


gaged by means of nitric acid. The intereſt- 
ing Memoirs of. Meſſ. Berthollet and De Four-. 
croy on animal ſubſtances, may; be conſulted 


to great advantage. VVV 
4 ERR 8 g [ 


CHAP kk 
| Concerning Digeſtion. 
7 | 
Tur bütnour which: is known by the 


name of the Gaſtric Juice, is ſeparated 
by glands placed between the membranes 


which line the ſtomach; and from theſe it is 


emitted into the ſtomach itſelf. 


In order to obtain the gaſtric juice in a ſtate 


of purity, the animals intended to furniſh it are 
kept faſting for two days, after which the ſto- 


mach is extracted. In this manner Spallanzani 


obtained thirty-ſeven ounces of this juice out 


of the two firſt ſtomachs of a ſheep. The ſame 
naturaliſt cauſed animals to ſwallow thin tubes 
of metal, pierced with ſeveral holes, into which 
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286 | | Methods, 6 of obtaining, and f 
he had put ſmall ſponges, very cling) 3 di y 


He cauſed crows to ſwallow eight at a time, 


which were yomited- up at the end of three 
hours and a half. The juice which he obtain- 
ed was yellow, tranſparent, falt, bitter, and 
leaving very little ſediment, when the bird was 


faſting. The gaftric juice may likewiſe be pro- 


. cured by the vomiting which is excited by irri- 


tation during faſting. M. Scopoli has obſerved 


rat the moſt fluid part only is thrown up by 
irritation; and that the thicker” part does not 
quit the ſtomach but by the aſſiſtance, of an 
emetic. M. Gofle, who had long accuſtomed 
himſelf to ſwallow the air, which anſwered the 


purpoſeof an emetic with him, has availed him- 


llelf of this habit to make ſome experiments with 
the gaſtric juice. He ſuſpends his reſpiration, 
receives air into his mouth, and puſhes it to- 


wards the pharinx with his tongue. This air, 


rarefied in his ftomach, produces a conyulſive 

| motion, which clears it of its contents. Spal- | 

3 lanzani has obſerved that eagles ſpontaneouſly 

emit a conſiderable quantity of Bre juice, 
when faſting i in the morning. 


PO DEN. WW 


We are indebred to Reaumur and the abbe 
Uriah for very intereſting experiments re- | 


NH ſpecting the virtue and effects of the gaſtric) Juice 
in digeſtion. They cauſed animals to Trattow 
Sh £7: e £ CE, 18 3 ruby 


tubes of metal, perforated in various places, and 
filled with aliments, to examine their effects. 
The philoſopher of Pavia uſed purſes of thread, 


and bags of linen and of woollen. He himſelf 


ſwallowed ſmall purſes filled with fleſh boiled 


or raw, with bread maſticated, and alſo in its 


original ſtate, &c. and likewiſe ſmall cylinders 
of wood, five lines in length and three in dia- 
meter, pierced RE _— and FRYING we 
cloth. e 

M. Gofle, mie himſelf of the Feitiry 


with which he was able to vomit by means of 


the air, has taken all kinds of food, and exa- 
mined the changes they had undergone, by re- 


turning them after-intervals more or let re- 


mote from the time of deglutition. e 
From theſe various experiments it follows 
1. That the gaſtric juice reduces the aliments 


into an uniform magma, even out of the body, 


and in vitro; and that it acts in the ſame man- 


ner on the ſtomach after death: which proves 


that its effect is chemical, and almoſt indepen. 
dent of vitality. 2. That the gaſtric juice ef- 
fects the ſolution of the aliments included in 


; tubes of metal], and conſequently defended from | 
: any trituration. 3. Thar though there 18 no. 
trituration in membranous ſtomachs, this action 
powerfully aſſiſts the effect of the dipeftive 
Juices in animals whoſe ſtomach is muſcular, 
-- -wch 
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{Ju Properties of the Gafric Juices 
ſuch as ducks, geeſe, pigeons, &c. Somme of 
theſe animals-bred up with ſufficient care that 
they might not ſwallow ſtones, have neverthe- 


lefs broken ſpheres and tubes of metal, blunt "a 


lancets, and -rounded pieces of glaſs, which 
were introduced into their ſtomachs. M. Spal- 
lanzani has aſcertained” that fleſh included in 
ſpheres ſufficiently ſtrong to reſiſt the muſcu- 
lar action, was completely digeſted.” 4. That 
the gaſtric juice acts by its ſolvent power, and 
not as a ferment: becauſe the ordinary and na- 
tural digeſtion is attended with no diſengage- 
ment of air, nor inflation, nor heat, nor in a 
word with any of the phenomena of fermenta- 
M. Scopoli obſerves very well that nothing 
poſitive or certain can be aſſerted reſj pecting 
the nature of the gaſtric juice. It is ſome. 
times acid and ſometimes inſipid. M. Brugna- 
telli has found in the gaſtric juice of carnivo- 
rous birds, and ſome others, a diſengaged acid, 
a reſin, and an animal ſubſtance, united with a 
ſmall quantity of common ſalt. The gaſtric 
juice of ruminating animals contains ammoniac, 
an extractive animal ſubſtance, and common 
ſalt. In our time the phoſphoric ſalts have 
been found diſengaged in the gaſtric juice. 
' It appears, from the obſervations of Mefirs. 
SE and Goſſe, that the nature of the 
f : | gaſtric 


x 


Tube Gaftrie Juice. Mill. 285+ 
gaſtric juice varies according to that of the ali- 


ments. This juice is conſtantly acid when the 
diet is vegetable. The abbé Spallanzani af- 


firms, contrary to Meſſrs. Brugnatelli and Car- 


minati, that birds of prey have never afforded 


him an acid juice; and he affirms the ſame of 


ſerpents, frogs, fiſhes, &c. 


In order to ſhew clearly that there is a 2 1 


difference between the gaſtric juices of various 


animals, it is ſufficient to obſerve that the gaſtric. 
juiceof the kite, the falcon, &c. does not diſſolve 
bread, though it digeſts fleſh meat; and that 

the gaſtric juice of the turkey, the duck, &c. 

has no action upon fleſh, but converts the pant. . 


eſt grain into a pulp. | 
 Meflrs. Jurine, Toggia, and Ren 3 


3 the moſt ſucceſsful applications of the 


gaſtric juice in the treatment of wounds. 
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Concerning Milk. 


% 


preſerves the qualities and character of the ali. 
| Vor. n 1d Gt Er ments: 


0 F all the animal Cds, milk i is Wt”, 2 
contradidction the leaſt animalized. It ap- 
pears to partake of the nature of chyle; it 
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ments; and for this reaſon we are induced to 


place it at the head of the humours of animal 7 
bodies. 3 yp” 
Milk is | ſeparated it in organs called * or 
udders; and though the claſs of animals with 
breaſts exhibits the greateſt analogy in the in- 
ternal conſt ruction of theſe organs, yet the milk 
varies in the ſeveral ſpecies. In the human 
ſpecies it is more ſaccharine; in the cow, milder 
or ſofter: the milk of the goat, and of the aſs, 
are ſlightly aſtringent: and it is for this reaſon 
- that they arc ordered to be taken in diſorders 
which have weakened and exhauſted the human 
8 | 7 


Milk i isthe firſt food of young animals. Their 


* 


It ſeems moſt probable that the pte · eminenee ſtill given 
to the milk of the aſs, ariſes ftom no better reaſon than the 
loud and ſonorous voice of the animal, which, by a kind of 
reaſoning very common among the ancient phyſicians, has led 
to a concluſion that the milk of ſuch a creature muſt be good 
for the lungs. The root ſatyrion, the milk of the goat, and 
many other ſubſtances, formerly ſtood high in medical eftima- 
tion, for reaſons equally obvious and equally ſuperficial. It 
mult not however be denied but that, when the poſſeſſor of an 
exhauſted conſtitution becomes ſo far obedient to advice as re- 
gularly to take aſſes milk, and attend to other circumſtances of 
_ regimen, he may find himſelf benefited; and the aſſes milk, 
merely as milk, ſubſtituted inflead of ſome leſs friendly be- 
verage or food, may * entitled to a ſhare in the * | 
effect. T. 15 5 ö 


A 1 1 5 


Properties of Milk.” YL 291 


weak and feeble ſtomachs are incapable of dis 


geſting and aſſimilating aliments afforded by 


he earth; and nature has accordingly provided 
them a food more animalized, and conſequent. 


ly more analogous to their ſtructure, until 


their increaſed ſtrength permits them to uſe a 
coarſer food. 


Hünter has obſerved that all the animals 
which diſgorge to feed their young, haveglands 
in the ſtomach, which are formed during the in- 
cubation, and afterwards gradually obliterated. 

Milk 1 is in general of an opake white h 


and ſaccharine taſte. 
By. attending to the various alterations it un- 


decor when left to itſelf, or when decom- 


poſed by chemical agents, we may arrive at a 
perfect knowledge of its nature. 

Milk expoſed to the air is decompoſed in in a 
longer or ſhorter time, according to the degree 
of heat of the atmoſphere. But if the tem- 


perature of the atmoſphere be hot, and the 
milk in large quantity, it may paſs to the ſpi- 


rituous fermentation. Marco Polo, the Ve- 
netian, who wrote in the thirteenth century, 
affirms- that the Tartars drink mares milk, ſo 
well prepared that it might be taken for white 
wine. Claude Strahelenberg reports that the 
Tartars extracta vinous ſpirit from milk, which 
* they 
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| they call Arki Deſeription de Empire de 


Ruſſie). John George Gmelin, in his Voyage 
to Siberia, affirms that the milk is ſu ffered to 


- become ſour, and is afterwards diſtilled. 


N. Nicolas Oſeretſkowſky, ofSt. Peterſburg, ; 
has proved—1. That milk deprivedof its cream 
cannot produce ardent ſpirit, either with a fer- 
ment or without. 2. That milk agitared i ina. 
cloſe veſſel affords ardent ſpirit. * 3. That fer- 
' mented milk loſes its ſpirituous principle by 
heat, and paſſes to the ſtate of 1 Tov” | 
nal de Phy. 1779. 
. Milk becomes ſour in the flier, and in 
three or four days the acid has acquired all its 


ſtrength. If the whey be then filtered, and eva- 
porated to half, cheeſe is depoſited. If it be 


again filtered, and a ſmall quantity of the tarta- 
reous acid be added, a quantity of ſmall cryſtals 
of tartar are ſcen to be formed in the courſe of 
an hour afterwards, which according to Scheele 
can (not) ariſe only from the ſmall quantity of 


muriate potaſh (in milk, but from an effential 
| Bart} which milk always contains. 


To ſeparate the various principles contained 
in four whey: the following 1 10 be | 


4 The ROY in the parentheſes are added, to render the 
text 3 to Schadet 0 3 7. 1 5 


and uſed, 


- 


* 
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uſed, which was Pointed 0 out by the celebrated : 
Scheele. „ | 

Evaporate the ſour ty to one eighth, | All | 
the acid ſeparates, and remains on the filtre. - 
Pour lime water on the reſidue ; an earth is 
8 acid. The 3 may 10 diſplaced "9 the oxalic 
acid, which forms with it an inſoluble oxalite, 
which falls down, and the acid of milk remains | 
diſengaged, The fluid is then to be evaporated 
to the conſiſtence of honey, and upon this very 
pure alcohol is to be poured. The ſugar of milk, 
and all the other principles, are inſoluble, ex- 
cept the acid, The maſs being then filtered, 
the acid of milk may be ſeparated from its ſol- 
vent by diſtillation. This is the acid known by 
the name of Lactic Acid. It G the 128 
lowing characters. 

1. When ſaturated with pot- aſh, it affords; a 
| deliqueſcent ſalt, ſoluble in alcohol. 

2. With ſoda, a ſalt not cryſtallizable, and 
ſoluble in alcohol. 

3. With ammoniac, adeliqueſcent ſalt, which 
ſuffers moſt of its al kali to eſcape before the 
heat has deſtroyed the acid, | 

4. Barytes, lime, and le: form with it 
5 a which are e. | 


8 5. Mag- 
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Ss Magneſia affords ſmall cry ſtals; which are 
7 reſolved into a liquor. | 

6. Biſmuth, cobalt, antimony, tin, ay, 
lver, and gold, are not attacked oy it either 
„ 2 ES $5 iv A 
7. It diffolves iron and zinc, and produces 
hydrogenous gas. The ſolution of iron is 
brown, and does not s . 7 . * | 
Zinc cryſtallizes. e 
8. With copper it aſſumes a view 8 
which changes to green, and afterwards to an 
obſcure brown, without cryſtallizing. 
9. When kept in digeſtion upon lead for ſe- 
veral days, it diffolves it. The ſolution does 
not afford cryſtals. A light ſediment of a white 
colour is formed, ens vettecle cs as A 


2 e of lead. 


WMhey not four contains a caline ſubſtance, 
known by the name of Sugar of Milk. Meſſrs. 
Valgamoz and Lichtenſtein have deſcribed the 
' proceſs uſed to obtain this ſaline ſubſtance. The 

milk is deprivedof its cream in the uſual man- 

ner, and of its curd by rennet. It is then con- 
centrated by evaporation till it has acquired the 
conſiſtence of honey, after which it is Put into 

moulds, and dried in the ſun. This i is called 

Sugar of Milk in Cakes (ſucre de lait en ta- 

blettes). Theſe cakes are diſſolved in water, 

9 * 
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clarified with white of ego, evipoittd to the 
confiſtence of ſyrup, and ſet to cryſtallize in a 
cool place. It affords white cryſtals i in . 
boidal parallelopipedons. 
Sugar of milk has a ſlightly Rechten caſte, 
inſipid, and as it were earthy. It is ſoluble in 
three or four pints“ of hot water. M. Rouelle 
obtained from twenty- four to thirty grains of 
aſhes from one pound of this ſalt burned. 
Three-fourths conſiſted of muriate of potaſh, 
and the reſt was corbonate of potaſ . 
- Sugarof milk exhibits the ſame appearances 
as ſugar, cither by diſtillation, or on the fire. 
This ſalt f, treated with the nitric acid, afforded 
me threegros of oxalic acid in the month of July 
1787 (Mamoire preſents à la Societ? Royale des 
Sciences de Montpellier). Scheele obſerved the 
ſame fact nearly at the ſame time. I obtained 
it in beautiful cryſtals ; Scheele, in the form 
of a white powder . 1 EE 

* By an overſight for pare” r | | 
, + The quantity of ſalt uſed is not put down. Scheele 
obtained five drachms of acid of ſugar in long eryſtals, 
by diſtilling nitrous acid from twelve ounces of ſugar of milk, 


and ſeyen drachms and a half of the peculiar acid of ſugar of 

milk in a white powder. ps memoir of Scheele! is Gated 

a 0 | 

1050 T do not ſee by what r it is chat our kdgodibes 
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If fix ſpoonfuls of good alcohol be mixed 


5 5 80 three pints of milk, and the mixture be 
expoſed to heat in cloſe veſſels, with the at- 
tention to give, from time to time, à flight. 


vent to the gas of the fermention; the 295 


author ſeems to confuſe the two falts 8 iel are 


afforded by treating the ſugar of milk with nitrous acid. One, 
as obſerved in the preceding note, is the oxalic or ſaccharine 
acid, and the other the acid of ſugar of milk. The proper- 


ties of this laſt ( ee s Eſſays, London, 1786) are the 


following : 
1. It is LAN like oil in a red-hot crucible, ia 
leaving any mark of aſhes behind, 2. Sixty parts of boiling 


water, of eighty of cold water, urs regina to diſſolve it. 3. 


S ©» 


les with alle - By 2 4iſtilation. it 7 
grows black, froths very much; a brown ſalt, ſmelling like a 


mixture of flowers of benzoin and acid of amber, ſublimes ; 


a brown liquid, without any appearance of oil, comes over into 
the receiver, and is found to contain ſome of the ſame kind of 
ſalt as was ſublimed. "The ſublimed ſalt is acid, eaſily ſoluble 
in ardent ſpirit, but more diffic ultly in water, and burns in the 
fire with a flame. 5. With all the ſoluble earths it forms 
ſalts inſoluble in water. 6. With vegetable alkali i it forms 


a perfectly neut ral cryſtallizable ſalt, ſoluble in eight times 
its weight of boiling water, and ſeparable for the moſt part by 


cooling. 7. With mineral alkali it forms a falt which re- 
quires only five parts of boiling water for its ſolution. 8. With 


volatile alkali it forms a ſalt which, after being gently dried, 
has a ſouriſh taſte, 9. It does not perceptibly act on the me- 


tals; but forms, with their calces, ſalts of or Agent folu- 


. 
* 


18 


is und, in het, 3 of 42 DE to be 


Changed ir into Ard acetous ee eee 9 
e 7 


g besche be. led with fich ilk and 
"i e beneath the ſurface of milk in an 


open veſſel, and this be ſubjected to a degree 


of heat a little exceeding that of ſummer, at 
the end of twenty-four: hours the milk is 
found to be coagulated ; the, gas which is de- 
veloped diſplaces the milk: a proof, accord- 
ing to Scheele, that the vinous termentation 
= has taken place. * 
Io decompoſe milk, and ſeparate j its various 
_ conſtituent parts, rennet, or the milk turned 
four in the ſtomach of calves, is commonly 
made uſe of. For this purpoſe the milk is 
warmed, and twelve or fifteen grains of rennet 
is added to each pint. Gallium, the flowers 
of thiſtle or artichokes, and the internal mem- 
brane of the ſtomach. of birds dried, and re- 
duced to powder, &c. are among the ſub- 
| ſtances which may be uſed to turn milk. The 
whey obtained in this manner is turbid; but 
- may be clarified by boiling . it with WIG: * 
egg. and ſubſequent filtration. 0 
On the mountain of Larzac I have rok . 
ö dairy woman plunge her arms up to the clbows 
in the milky 8 and <hapge their place from kimte 
to 


. 
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to time. This was done with a view to haſten 


the ſeparation of the principles; and it is pro- 


bable that the heat, and perhaps certain ema- 


nations en the a arm irſelf, e my that 
effect. 5 . | 
The ſolid maſs which ſeparates from wine: 
contains two other ſubſtances very intereſting 
to be known; namely, cheeſe and butter. 
If any vegetable or mineral acid be put into 
milk, a coagulation follows, as is well known. 


The only difference is, that the mineral acid 
_ affords leſs cheeſe or curd than the vegetable; 
and the various ſubſtances uſed to coagulate 
milk, may perhaps act merely by virtue of the 


acid they contain. Olaus Borrichius obtained 
an acid from curdled milk at a degree of heat 


which 1s afforded i in all theſe caſes; contains a 


ſubſtance of the nature of gluten, which forms 
the cheeſe; and another ſubſtance of the na- 


ture of oils, which forms the butter. When 


- cheeſe is prepared for the table, the butter is 


not ſeparated, becauſe it renders it Anker Ru 


more agreeable, 
The cauſtic. alkalis diſſolve OY "gu the 
aſſiſtance of heat. But it Is not held i in ſolu- 


„ eee c Sn1s 


8 one part of cheeſe * e ia 


not 


— 


incapable of decompoſing it. The coagulum 
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not dried, be mixed with eight parts of water 
ſlightly acidulated by a mineral acid, and the 
mixture be boiled, the cheeſe will be diſſolved, 
though it would not have been ſenfibly acted 
on by a vegetable acid. This is the cauſe'why 
the vegetable acids ſeparate a much greater 
quantity of curd: from the ſame nie of 
OM than the mineral acids do. | 
RC cauſe why ſalts, gums, ſugar, &c. ca- 
gulate milk, may be deduced from the greater 
affinity of the water with theſe bodies mon. 
with the cheeſe, _ 
© The earth of cheeſe i is a phoſphate of lime, = 
according to Scheele. 5 
No ſubſtance has a ſtronger reſemblance to = 
cheeſe than the white of egg boiled. White of 
egg is diſſol ved in diluted acid, and alſo in 
cauſtic alkali, and in lime-water, and is preci- 
page from them by acids. | 
Scheele thinks that the coagulation of white 
of egg, lymph, and cheeſe, is owing to the 
combination of caloric; and he proves his opi- 


nion as follows: Mix one part of white ofegg 1 o 
"with four parts of water; pour in a ſmall quan- 1 
tity of pure alkali; add as much muriatie acid 
as is neceſſary to ſaturate it, and the white of 

egg will coagulate. In this experiment there 
is a change of principles. The Heat of the al- 
Te | p kali 
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kali combines with the white of "88, and the 
| alkali with the muriatic acid*,' 
Ammoniac diſſolves cheeſe more Oy 
. * fixed alkalis. If a few drops be poured 
into coagulated milk, it ee e the 
| vougylum to diſappear. 

_ Concentrated acids likewiſe diſſolve it. W. 

tric acid diſengages nitrogene. 

Ihe eurd dried, and placed in a 8 . 
ation to undergo a commencement of the pu- 
trid fermentation, acquires conſiſtence, taſte, 
and colour. In this ſtate it is ow at table * 
the name of Cheeſe. Ee 


At Roquefort, where I have attended the : 
manipulations of the excellent cheeſe which is 
made there, care is taken to preſs the curd 
well, in order to expel the whey, and to dry it 
a8 N as . Alter this ifs is taken 


13 Ths reaſoning of Scheele i is more fully 8 co- 
agulates white of egg, without diminiſhing its weight: 
whence he coneludes coagulated white of egg to be a combi- 
nation of heat with white of egg. Acids expel heat from 
cauſtic alkalis when they combine with them, but not from 
mild alkalis. A very dilute alkali is uſed in this experiment, 
- . Fhat the temperature may not be raiſed, and nevertheleſs the 

effect takes place; but it does not when a mild alkali is uſed. 
| Whence he concludes that the heat of the cauſtic alkali, in- 
ſtead of being employed to raiſe the temperature, has entered 

POE with the white of ess · and coagulated it. T. 


into 


15 Cherſe. Crean, ' Butler. „ J&L | 
into caves, where the temperature is two or 
three degrees above O0. The fermentation is 


- developed by a ſmall quantity of ſalt. The pu- 
trefaction is ſuſpended by ſcraping the ſurface 
From tim̃e to time; and the fermentation thus 
governed by art, and kept under by the cool- 
neſs of the caves, produces a ſlow effect upon 
all the cheeſe, and ſucceſſively develops the 
red and .blue colours, of which I have given 


the etiology in a Memoir on the Fabrication 


of Cheeſe at Roquefort, preſented to the Roy- 
al Society of Agriculture, and printed in d 
fourth volume of Annales Chimiques.*, 


Butter is the third principle contained in 


milk Ir is ſeparated from the ſcum and the 
caſeous matter by rapid agitation, * The ſub. 


ſtance called cream is a mixture of cheeſe and 


butter which floats on the top of the milk. 


Violent agitation converts this into froth ; in 


which ſtate it is called whipped cream. 


Butter has a ſoft conſiſtence, is of a yellow 
golden colour, more or leſs deep, of a mild 
agreeable flavour, melts cafily, and becomes ; 


ſolid again by mere cooling. 


2 


$4 


» It i is in 1 Warth 1 1 8 of the 42 de Chinie that” ; 


the author has inſerted an extract from his excellent Memoir 
on this laben. Tr. „„ 


Sy, 


Butter is ROY changed. and d becomes rancid. 
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like oils. The wad which 4 is NWI MES 
be carried off by water, or by ſpirit of wine, 
which diſſolve it. Fixed alkali diſſolves but- 
ter, and forms a ſoap little known. ” 
_ Diſtillation affords a coloured concrete oit ö 
from butter, and a ſtrong pungent acid. This 

oil, by repeated diſtillation, becomes altered, 
and reſembles volatile oils. „5 
Milk is therefore a mixture of oil, mph, 
ſerum, and ſalt. This mixture is weakly united, 
and the union between the principles is eaſily 
deſtroyed. Milk is ſaid to be turned when the 
- difunion of its principles is effected by mere 
repoſe: but when this ſeparation is made by re- 
agents, it is ſaid to be curdlede or coagulated. 


VW 
Concerning the Blood. 


LOOD is that red humour 1 0 circu- 
lates in the human body by means of the 
arteries and veins, and ht nr 255 by 5 


5 Lait ag lait caille. : This AiſinQion be obtains 7 
in N language. . „„ 
; wt ” ing 
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ing all the organs with the peculiar juices they 
demand. It is this humour which receives the 
product of digeſtion from the ſtomach, which 
it elaborates and animalizes. This humour is 
with reaſon conſidered as the focus of life, The 
difference of temperaments with regard to the _ 
| paſſions, has been attributed to it by all the phi. * 
loſophers who have treated this ſubject. It is in 
vain that phyſicians have changed their ſyſtem ; 
for the opinions of the people have been leſs 
verſatile, and they have continued to attribute 
all the ſhades of remperament to the modifi- 
cations of the blood. It is Iikewiſe to the al- 
terations of this humour that phyſicians have 
* a long time aſcribed the cauſe of almoſt 
ery malady. It is more eſpecially entitled to 
the attention of the chemiſt. 
The blood varies in the ſame individual, not 
only with regard. to the ſtate of health, but 
| likewiſe at the ſame inſtant. The blood which : 
circulates through the veins has not the ſame 
_ intenſity of colour, nor the ſame conſiſtence, 
as that of the arteries; that which flows through 
the organs of the breaſt differs from that which 
paſſes languidly DOE. the, viſcera of the | 
lower belly. 
The blood Mitre alſo—1. N to the 
age. In infancy it is paler and leſs conſiſtent. 
"Mb Ac- | 
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2. According to the temperamemt. Sanguine 
_ perſons have the blood of a vermillion red; in 
the phlegmatic it is e and in the —— 
| it „ biupil ans 503 eomneftidtult 
The temperature of the blood is Wende 
ſame in the ſeveral ſpecies of animals. Some 
have the blood hotter, and ſome colder, than 
the medium in which they live. Animals with 
lungs have the blood redder and hotter than 
thoſe which are withòut that organ; and the 
colour and heat are in proportion to the extent 
| and perfection of the 2 as ** Suva: and 
Brouſſonet have obſer ve.... 
The blood putrefies by a gentle 14 153 it 
be diſtilled on the water bath, it affords phlegen 
of a faint ſmell, which eaſily putrefies. Blood 
dried by a proper heat efferveſces with acids; 
if expoſed to the air, it attracts humidity; and: 
at the end of ſeveral months a faline effloreſ- 
| cence is formed, which Rouelle has aſcertained: 
to be ſoda. - If the diſtillation of blood be: 
carried farther, the product i is acid, oil, car- 
bonate of ammoniac, &c. A ſpongy coal re- 
| mains in the retort, of very difficult ineinera- 
tion, in which are found ſea ſalt, 1 8 
ſoda, iron, and phoſphate of lime. 
Alcohol and the acids coagulate the blood ; 
alkalis AT 4 it more laid. „ 216360122 Haus. 
F 5 Ul But 


% 
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But if the blood received in a ſhallow baſon 


be obſerved, the following alterations are ſeen: 
lt firſt becomes divided into two very diſtinct 
ſubſtances, the one liquid, ſlightly greeniſh, and 
called lymph, or ſerum ; and the other reddiſh 


and ſolid, called the fibrous part of the blood. 


It is this ſeparation of the blood which has 
cauſed: the exiſtence. of polypi in the larger 


veſſels ro be credited, becauſe concretions have 


been found in thoſe veſſels after death. We 
will ſeparately examine theſe two ſubſtances, 


Serum has a yellow colour, inclining to green. 


Its taſte is ſlightly ſaline. It contains a diſen- 
gaged alkali, turns ſyrup of violets green, and 


hardens in a moderate heat, which is the cha- 


racter of the lymph. Serum diſtilled on a wa- 


ter- bath affords an inſipid phlegm, neither acid 
nor al kaline, but very readily putrefying. When 


this phlegm has paſſed over, the reſidue is 


tranſparent like horn, no longer ſoluble in wa- 


ter, and affording by diſtillation an alkaline 
phlegm, carbonate of ammoniac, and a fetid 
blackiſh oil more or leſs thick; the remaining 
coal in the retort is very voluminous, and 
very difficult to incinerate; the aſhes afford 
muriate of ſoda and phoſphate of lie. 
Serum eafily putrefies, and then affords 
much carbonate of ammoniac. 


ol III. %% es Serum 
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Serum poured into boiling water cocgulstesz 
but it contains a part which is ſoluble in water, 
5 8 to Which it communicates a milky colour, and 
. 7%, ene! of milk, e to Bue. 5 
quet. „„ 

Alkalis l the ſerum che id kak 
acids coagulate it. By filtering and evaporat:. 
ing the fluid, a neutral ſalt is obtained, con- 
fiſting of the acid employed, and ſoda; It ap- 

_ pears therefore that the lymph is ee 
f be ſtate by the predominating alkali.” ' 
Ihe thickened ſerum affords mephitis bytbe 
"nitric acid, aſſiſted by a ſlight heat; if the fire 
be increaſed, nitrous gas is er, the 
reſidue affords the oxalic ach, n a 1 
of malic acid. 1 | mo 

Serum is coagulated by alco "AY but the 
cba bund is ſoluble in water, and in this it 
differs much from the coagulutn formed by 
acids: this difference depends on the circum- 
Nance that the alcohol ſeizes the water which 

. "diluted the ſerum; whereas the acid ſeizes the 
mn which diſſol ved it. F 
The clot or fibrous part of 0 blood likes 
wife contains much lymph; bur this may be 
diſengaged' by waſhing. The water at the 
ſame time carries off the colouring matter, 
Which contains mach iron: and this egagulared 
= 5 4s | „„ 
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party hep Hh . . 8.4, fibrous White 


——— affords aii-inbpid, jigs 
ſuſceptible of putrefaction. The, reſidue he- 
comes very dry, even by a gentle heat; when 
ſuddenly: expoſed to a conſiderable. heat, it 
ſhrinks up like parchment; but when diſtilled 
in a retort it affords an alkaline phlegm, carbo- 
nate of ammoniac, oil, &c. The coal, Which 
is leſs voluminous and lighter than that of 
urkanes the phoſphate of | Wipe! bx. in- 
eine ration 
The "tar bun NN wth confiderabile 
IPOs and affords much ammoniac. 
The alkalis do not diſſolve it, but 46100 
en with ir. The nitric acid diſengages 
much nitrogene, and afterwards diflplves it 
Vith efferveſcence, and diſengagement of ni- 
trous gas. The reſidue affords oxalic acid, ang 
a Imall quantity of the malic acid, __ ...,- 
{This fibrous ſubſtance is of the nature of the 
muſcular fibre, which-cauſed Bordeu to call the 
blood fluid fleſh: and long before the time of 
this celebrated phyſician, Paul Zacchia affert- 
ed that **caro nihil aliud eſt quam ſanguis con- 
cretus“ (Queſt. Legalis, p. 239). This fibrous 
matten is more animalized than the lymph; 
bug! ak open to be a By: the very a6 
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of circulation to concur in 1 augmenting the 
parts'of the human body. | 
Blood contains much iron. The experi- 
ments of Menghini, Bucquet, and Lorry, prove 
that this metal is capable of paſſing into the 
blood by the ant paſſages, ſince patients who 
are under a courſe of martial medicine void it 
by the way of: urine: When the coagulated 
part of the blood has been waſhed, if that part 
Which has retained the colouring matter be 
burned, and the coal be lixiviated, the reſidue 
of this lixivium is in the ſtate of ſaffron of 
mars, of a fine der e and ae obedient 
| to the magnet. „ n 
Ine colour of blood has been attributed to 
iron; and it is very true that the colour appears 
to be entirely formed of it, for there exiſts no 
veſtige of this metal in the waſhed and diſco- 
loured coagulum; but as, on the other hand, 
the blood does not become coloured without 
the concourſe of air, and as oxigene alone is 
abſorbed in reſpiration, it appears that the co- 
lour is owing to iron calcined by the pure air, 
and reduced to the ſtate of red oxide. 
From this manner of conceiving the phens. 
menon, we may perceive why animal ſub- 
ſtances are ſo advantageous in aſſiſting and fa- 
Cilitating the red dye, and why thefe ſubſtances 
take colours more eaſily. 
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LA is a condenſed inflammable juice con- 
+. tained in the cellular membrane : its co- 
lour is uſually white, but ſometimes yellow ; 
its taſte inſipid; and its conſiſtence more or 


leſs firm, in the various ſpecies of animals, In 


cetaceous and other fiſh, it is nearly fluid; in 
carnivorous animals the. fat is more fluid than 
in frugivorous animals, according to Mr. De 
Fourcroy. In the ſame animal it is more ſolid 


near the kidneys, and under the ſkin, than in 
the vicinity of the moveable viſcera; as the 
animal grows old, the fat becomes yellow, and 


more ſolid. Conſult De Fourcroy. To obtain 


fat in a ſtate of purity, it is cut into ſmall 


pieces; the membranes and ſmaller veſſels are 
ſeparated; it is waſhed, then fuſed with a ſmall 
quantity of water, and kept in fuſion till all the 
water is evaporated. This laſt fluid which floats 
above it, boils; and when the ebullition ceaſes, 
it is a proof that all the water is diſſipated, _ 
Fs at has the greateſt analogy, ROM: oils, Like 


5 them 


_ - — — — . 
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ie 
them it is not miſcible with water ; it forms 
ſoaps with alkalis; and burns in the open air, 
by the contact of. an ignited ſubſtance, . at 4 
ſufficient bett atis gig is ol 
Neumann treated the fat of the gooſe, of 
the hog, of the ſheep, and of the ox, ede 
retort by a graduated fire. He obtained phlegm, 
an empyreumatic and browniſh oil, anda bril- 
liant coal. He concludes from his analyſis that 
there is little difference between fats ; and that 
that of the ox appears only to contain a little 
more earthy matter, This very imperfect 
analyſis throws no light on the nature of fat; 
and we are indebted to Meſſrs. Segner and 
Crell for experiments of a much more. intereſt- | 
ing kind. We ſhall relate the chief. IGOR 
1. Beef ſuet diſtilled on the ee e 
aglaſs retort, affords oil and phlegm; it forms 
ſoaps with potaſh : the reddiſſ phlegm has an 
acid taſte; efferveſces with alkali, without red- 
dening the ſyrup of violets, hien men a 
browh colour by this Wistoree HH, ya 
2. The marrow. of. beef che ſame 
eee excepting that a ſubſtance firſt paſſes 
over of the conſiſtence of butter. The phlegm 
has no ſmell when cold. Fixed l occa-· 
ſions a weak efferveſcence. : 
NM. | Crell has s inſtructed us in bk ak 
89180 , obtaining 
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ie — tb acid from 1 which. is at 
ew . the W the RIA 
Acid. Nis Hen D304 CF 8 Ni £4: 
He at firſt rib to concentrate this acid 
by diſtilling off the phlegn; but this did not 
ſuoceed, for the liquid in the receiver was as, 
acid as that in the retort. He then ſaturated 
all the acid with potaſh, and obtained a brown. 
iſh ſalt by evaporation, which he fuſed in a 
crucible, to burn the oil which contaminated 
it. This falt, by ſolution and evaporation, af. 
forded a foliated falt. He poured four ounces, 
of ſulphuric acid upon ten ounces of the ſalt, 
and diſtilled by a very gentle fire, The ſebacic 

acid paſſed over in the form of a greyiſh vã- 
pour; and half an ounce, very fuming and 
acrid, was found in the receiver. Crell ob- 

ſerves. that, in order to ſucceed in this opera- 
tion, the ſalt muſt be kept a long time in ſu- 
ſion, without which the acid would be mixed 
with oil, which weakens its virtue. 

By diſtillation of fat in a copper ee 
Mr. Crell obtained the pure acid. But the 
fire neceſſary for this purpoſe alters the veſſel, 
cauſes the tin to run off, and the acid icſelf 
becomes charged with copper... 

It has long been known that the alkalia 

A a kind of ſoap with animal fat. Mr, 
QTIUSINA - | " 


F 


3 Pricif = AY Porn 
Orr; Ey ere 


reating this ſoap with. a ſolution of 
alum, ſeparated. the oil, and obtained theſe. 
bate of potaſh by evaporation: che ſulphuric 
acid afterwards diſtilled from this ſalt, decom- 
| poſes it; and Fee means thi ſcbseie acid i. 


OR. fee thak of 
Mr. De Niobe wettbe ſuet in Asa Por: 


Wl "3 * %s 17 48 


10 to this he added pulverized quicklime, 


taking care to ſtir it continually at the com- 
mencement; at the end of the operation, a con- 
ſiderable heat was applied, taking care to raiſe 
the veſſels, in order td avoid expoſure to the 
vapours. When the whole was cold; it was 
found that the ſuet had no longer the ſame 
folidity. This was boiled in a large quantity 
of water; and the lixivium, after filtration, 
afforded a brown acrid ſalt, which is the ſebate 
of lime. This ſalt is ſoluble in water, but 
Vould 1 require too much time to o purify it by 
repeated cryſtallizations. This purpoſe is 


more cafily anſwered by expoſing it to a degree 


of heat capable of burning the oil; after which, 
a ſingle ſolution is ſufficient to purify it. Ir 
leaves its oil upon the filtre in the ſtate of coal; 
and e Bs more is knen n than to 
evaporate 16-05 06509 $UIG SrgDÞyt 1 


Ihe ſolution e contains à ſmall quan- 
e of quicklime, which may be precipitated 

| "BY the carbonic * This ſalt, treated i in the 
ſlamę 
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ſame manner en ge e pataſh, = a 
- the ſſebacio ati steten or 
ii chis acid Ae onde formed in . two 
pounds afforded ſomewhat more than ſeven 
ounces to Crell. It exiſts ready formed in the 
fat, ſince earths and alkalis diſengage it. 
At has the greateſt affinity with the ach: 
acid, as it forms with-potaſh a ſalt which melts 
in the fire without being decompoſed: it acts 
powerfully on gold, when mixed with nitric 
acid; it precipitates fil ver from the nitrate of 
- Mlver ;-it forms a ſublimate with mercury, and 
the ſolution of this ſublimate is not rendered 
turbid by the muriate of ſoda. But though 
this acid approaches the muriatic in ſeveral re- 
ſpects, it differs from it in others, and hitherto 
ſcems to be nothing but a modification of that 
acid. Wich ſoda, it forms cryſtals in needles, 
and a cryſtallized ſalt with lime. 1. | decom- | 
Fo common ſalt, &c. | | 
aT Mr. Crell obtained the acid of fat by diſtil. 
| ados from the butter of cacao. ee 
likewiſe affords it. 
ehe, e, of this acid are os follow- 
91 ing: 3 7 
It i hi 9 N 
It aſſumes a yellow colour by fineoand leaves | 
Lebe Which, ane ee | 
09-41 D318 if zl FE his Drocls; ſition. 
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ſiders it as occupying the middla: ſpace be.) 
tween the vegetableacids-which- axe deſtroyed 
by fire, and the mineral which receive no al- 
teration. Its exiſtence in the butter of cacao, 
and in fats, is ene to ow ALY 115 Call 
on this ſubjec 
It attacks the eee lime 3 aal 
_ witeferneſeence, and with them forms ſalts 
which Bergmann finds to be GEN dimilar t to the: 
acetites with the ſame baſis. AL 
This acid, as Mr. De Morveau ee 
ue to have ſome action upon glaſs. Mr. 
Crell having digeſted it ſeveral times upon gold, 
always obtained a precipitate of White earth, 
which was not lime, but which he preſumes to 
have been carried up in the diſtillation, and 
could only ariſe from the retort itſelf. 
This acid does not perceptibly act on gold; 
bir it attacks the oxide, and forms a-cryſtal-. 
lizable falt, as it does tikewiHs with _ ene : 
pitates of platina. _ | 
It unites with mercury and with: ors] 
yielding the latter to the muriatic acid, but 
not the former : it takes both from the ſulphu- 
ric acid, lead from the nitric and acetous nie 3, 
and tin from the nitro-muriatic acid. 
5 It attacks neither biſmuth, cobalt, ae 
Be | dir 
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It does —— the ſulphates of cop- 
per, of iron, or of zinc; nor the nitrates of 
arſenic, manganeſe, zinc, 1 

It reduces the oxide of arſenic by dillon 
Crell formed a ſebacic ether 

From this analyſis it appears chat fat is a kind . 
of oil or butter rendered concrete by an acid. 
Its uſes are 1. To keep up the heat of the 
body, and defend the viſcera from the impreſ- 
fion of external cold. 2. To ſerve as nouriſh. 
ment or ſupport for the animal on the mes 
A want. ene A 


n F. eee 


+ E Bile 3 one of Theſe FE am ch 
1 it is eſſential to know, on account of the 
influence and effect it has both in the ſtates of 
health and diſorder. We ſhall even ſee that 
its analyſis is ſufficiently Pore, to afford in- 
ſtruction i in an infinity ef caſes. : 
This humour is ſeparated in a large viſcus 
ofi the. lower belly, called the Liver; it is 
afterwards depoſited in a bladder, or reſer- 
voir, RE Gall Bladder ; from which it is 
21 conveyed 


3 


3 16 8 Diſtillation: TY 1 
conveyed i Into. £96) Ae ens b ha art 
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The bile; is eee or a Avia, | 
Mi oil; of a very bitter taſte; a green colour, 
agitation 


inclining to yellow; . froths. b 
like the ſolution of ſoap. SEG ret 
Itl it be diſtilled on the . ee it affords a 
phleges which is neither acid nor alkaline, but 
putreſies. This phlegm, according to the ob- 
ſervation of Mr. De Fourcroy, often emits a 
ſmell reſembling that of muſk : bile itſelf has 


the ſame property, according to the general ob- 
ſervation of butchers. When the bile has gi- 


ven out all the water it is capable of affording 


upon the water- bath, the reſidue is a dry extract, 


which attracts the humidity of the air, is tena- 
cious, pitchy, and ſoluble in water. By difttl. 


lation i in a retort, it affords' ammoniac, an em- 


pyreumatic animal oil, concrete alkali, and 
inflammable air. The coal is more caſily i in- 
ä cinerated than that we have laſt treated of. It 
contains iron, carbonate of ſoda, and who phate 
of line. 8 


All the acids ad bine uh h 
an oily ſubſtance, which riſes to the top. The 
falts afterwards obtained by evaporation, ! have | 


ſoda for their baſis; which ſhews that the. bile 
is a true animal foap. The oil which i is com- 
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biged Withſ602 is analogous to vente ſoluble 
in ſpirit of wine, &c. = 

The metallic ſolutions becempofs bile - by 
double affinity, and produce metallic ſoaps. 
Bile unites with oils, a cleatis hepa in TRE 
ſame mariner as 0 : 
© - Bile is ſoluble in alcohol, which Apeks the 
albuminous principle. It is this laſt ſubſtance 

which renders bile coagulable by fire and by 
n and it is this likewiſe inen wine irs 


% 3 £4 


The conſtituent principles of bile are, water, 
a rd rector, a lymphatic ſubſtance, a re- 
 finous oil, and ſoda, | Mr. Cadet has found a 
ſalt in it, which he thought ſimilar to ſugar of 
milk; this ſalt is probably no other than that. 
which was diſcovered” 5 Mr. Poulletier. 
Bile is therefore a ſoap, reſulting from the 
combination of ſoda with a matter of the na- 
ture of feſins, and a lymphatic ſubſtance,which 
rendets it ſuſceptible of putrefaction and coagu- 
| lation. T his ſubſtance gives the bile the cha. 
| racer of animalization, diminiſhes its acridiry, 
and favours its mixture with the other humours. 
The ſaline part renders the bile more fluid and 
| _ in water; and it is more acrid the more 
this prin % 6 TING APO! 
he refinous part differs from GENE fr te- 
ſins— 
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fixed alkalis. 2. Becauſe they are more acrid 
and more inflammable. 3. Becauſe the animal 
reſin melts at the temperature of 40 degrees, 
and acquires a fluidity fimilar to that of ſat; 
from which however it differs in not being ſo- 
luble in alcohol, in bh er N it nr | 
to ſpermacet. i FA LIGHT 
The acids whichact upon bile in mne firſt al;- 
ſages, decompoſe it. The greeniſh yellow:co- 
lour of the excrements of infants at the breaſt, 
ariſes from a ſimilar decompoſition; and it is 
the reſinous part which tinges them. From the 
action of the bile upon acids, we may deduce 
the effect of theſe remedies when the evacua- 
tions are putrid, and the degeneration of the - 
bile is ſeptic. - Thellymph i is then coagulated, 
and the excrements become harder. This | 
ſhews the reaſon why the mee ins 
are ſo frequently clotted. 
Wen the bile remains a * e 
firſt paſſages, as for example in chronical dif- 
orders, it aſſumes a black colour, becomes thick, 
acquires the conſiſtence of an unguent, and 
forms a lining of ſeveral lines in thickneſs in 
the, inteſtinal canal, according to the Saler 
tion of Mr. De Fourcroy. When ſmeared on 
** it becomes green; diluredwith 
warer, 


| water it forms a tincture of a yellow green co - 
lour, from which a large quantity of black 
ſcales are precipitated: with alcohol it likewiſe 
forms a black tincture, and depoſits that lami- 
aated brilliant ſalt diſcovered in biliary calculi 
vy Mr. Poulletier de la Salle. This humour, 
which eee the atra bilis of the ancients, is 
nothing but the bile rendered thick; and in 
this caſe the effect of acids, and the danger of 
irritating ſubſtances, may be eaſily aceounted 
for. This thickening of the bileclogs the viſe 
cera of: Ne lower e and ne ob. 

N 0 difortierra are . to the lis 
nant character of the bile. - On this ſubje&; 

the intereſting Memoirs of Mr. De Fourcroy 

may be conſulted, in the collection of the Royal 
Society of Medicine toy che years gs and 
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When che bile hare thick i in the un 
bladder, it forms the concretions called biliary 
calculi. Mr. Poulletier has paid great atten- 
tion to the analyſis of theſe ſtones. He has 
obſerved that they are ſoluble in ardent ſpirit. 
When the ſolution is left to itſelf for a certain 
time, brilliant and light particles are ſeen in it, 
8 Nur. . ö 8 ain ae hu- 
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2 greateſt analogy with che falt of —— 
Mir. Fourcroy has obſerved that the diſcovery. 
of Mr. De la Salle has been confirmed by the 
Royal Society (of Medicine), which has re- 
ceived ſeveral biliary calculi that appeared to be 
formed by a ſalt analogous to that which was 
obſerved by this chemiſt. They conſiſt o 
maſſes of tranſparent cryſtalline plates, ſimilar | 
to mica or talc. The Society of Medicine poſs 
 ſeſſes in its collection a gall bladder muy 
filled with this ſaline concretioon. 
We may therefore, as Mr. De Fourcroy ob- 
ſerves, admit of two kinds of calculi; the one 
are opake, and are afforded only by the con- 
denſed bile; the others conſiſt of the er 
we have deſcribed. _ 3 
Boerhaave obſerved, long Gince, that the gall 
. bladder of oxen, at the end of the winter, was 
filled with calculi, but that the * poſturage 
diſſipated theſe concretionsss. 
Soaps have been propoſed. as. „ 
theſe calculi. The Academy of Dijon has pub- 
| liſhed the ſucceſs of a mixture of effence of 
turpentine andether. Freſh vegetables, which 
are ſuch ſovereign remedies in deſtroying theſe 
concretions, owe Sher virtue perhaps to the 
5 eircum- 
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cuniksg ce Mat they develop an acid in the" 
Tit Eu. 28 we e - re eee E. of e 
the galtric juice 1b 1e ad veto] e 3 
The uſer the bile, in the eviiriat economy,” 
nfifts, no doubt, in'dividing thoſe ſubſtance : 
0 ve undergone a firſt digeſtion in the 
ſtomach; and in giving efficacy and force to 
the motion of the inteſtines. When its flux is : 
interfupred, it abounds in the blood, and the 
nole body becomes of a yellow tinge. © OO 
"The bile or gall. is an excellent vulnerary, | 
ö externally applied: internally taken, it is a 
good ſtomachic, and one of the beſt deobſtru- 
ents the art of medicine poſſeſſes. This king 0 
of remedies deſerves the preference, as being 
more analogous to the conſtitution ; and bile © N 
is a proper medicine when the digeſtion lan=" 
guiſhes, or. the viſcera of Ne lower 88 are 
clogged:” N | ; = 4 
Bile, like other 5 removes ſpots of a 
or other greaſy matter, from ſubſtances. to 
which iden hag are FUR „„ 
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THEE parts are - perhaps lefs known than 
thoſe of which we have juſt treated; but 


their analyſis is not leſs intereſting: we may 
even affirm that it is more ſo; becauſe the ap- 


plication of the knowledge we may acquire on 
this ſubject, will daihy preſent itſelf in the com- 


moneſt purpoſes of domeſtic life. 


All the parts of animals, whether membranes, 


tendons, aponeuroſes, cartilages, ligaments, or 


even the ſkin and horns, contain 2 mucous ſub- 


ſtance very ſoluble 1 in water, but not in aleo.. : 
hol, and known by the name of Jelly. Nothing 
need be done to obrain it, but to boil theſe 


animal | ſubſtances in water, and concentrate 


the decoction, until by mere cooling it aſſumes 


the form of a ſolid tremulous mass. 

Jellies are very common in our kitchens; 
and the cooks are perfectly well acquainted 
with the methods of making them, and of giving 
them folidity when the remperature of the at- 
moſphere is very hot. The jelly of harts-horn i is 
extracted 15 a ſimilar r operation, and afterwards 


rendered 


rendered white with the milk of almonds. 
This kind of food, daly ſcented, is ſerved up at 
our tables by the name of Zlanc manger. Jellies 


are in general reſtorative and nouriſhing : rhat 


of harts-horn is aſtringent and emollient. 
Jellies in general have no ſmell in their 


natural ſtate, and their taſte is inſipid. By dif- 
tillation they afford an inſipid and inodorous 


phlegm, - which eaſily putrefies. A ſtronger 
heat cauſes them to ſwell up, become black, 


and emit a fetid odour, accompanied with 
white acrid fumes. An alkaline phlegm then 


| paſſes over, ſucceeded by an empyreumatic oil, 
and a little carbonate of ammoniac. A ſpongy 
coal remains, which i is with difficulty reduced 
to aſhes, and afferds by analyſis muriate of 
ſoda and phoſphate of lime, 

Jelly cannot be kept above a day in the ſum- 
mer, or two or three in the winter. When It: 


becomes ſpoiled, white livid ſpots are formed 


on its ſurface, which ſpeedily extend to the 
bottom of the pots. A large quantity of ni- 
trogenous, | hydrogenous, and . gas is 
emitted. 

Water diſſolves ite perfectly. Hot water 
diſſolves a large quantity, as they become con- 
ſiſtent only by cooling. Acids likewiſe diffolve 
them, and alkalis more eſpecially do. | 

* 4 The 


proper If yells fs = ay 


144 


4 


% 


i 


i 32 4 ellis.” | Portable de 


The nitric acid dilentssges nitrogene gas, ae 
cording to the fine ee of M. anne 


a let. 5 * 


When jelly MY been Stn d car i 


decoction, and has no lymph mixed with it, it 


then poſſeſſes moſt of the characters of the ve- 
getable jelly: but it is ſeldom obtained with- 


out a mixture of lymph; and in this caſe it 


eſſentially differs from the vegetable jellies, in 


affording nitrogene gas and ammoniac. 


If jelly be concentrated to ſuch a degree as 


to give it the form of a cake, it is deprived of 


the property of putrefying; and by this means 


the dry or portable ſoups are formed, which 


; may be of the greateſt advantage in long voy- 


ages. The alen is a Ned for ee 


theſe Cakes : „% Yer OTH T4 


Calves feet: „ „ 
Leg Aae "192 pounds, 53 
Knuckle of veal _ 3 pounds, aol: 
Leg of mutton = 10 pounds, 
Theſe are to be boiled in a ſufficient quan- | 
tity of water, and the ſcum taken off as uſual ; 


after which. the ſoup is to be ſeparated from 


the meat by ſtraining and preſſure. The meat 


is then to be boiled a ſecond time in other 
water; and the two decoctions, being added 
together, muſt be left to cool, in order that the 


tat 5 be exactly e The ſoup muſt 


then 
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then be clarifled with five or ſix whites of eggs, 


and a ſufficient quantity of common ſalt added. 


The liquor is then ſtrained through flannel, and 


evaporated on the water- bath to the conſiſtence 


of a very thick paſte; after which it is ſpread 


rather thin upon a ſmooth ſtone, then cut into 
cakes, and laſtly dried in a ſtove until it be- 
comes brittle: theſe cakes are kept in well 


cloſed bottles. The ſame proceſs may be uſed 


to make a portable ſoup of the fleſh of poultry ; 


and aromatic herbs may be uſed as a Mao | 


* eee proper. 


ITheſe tablets or cakes may be 98 four or 


five years. When intended to be uſed, the 
quantity of half an ounce is put into a large 


glaſs of boiling water, which is to be covered, 


and ſet upon hot aſhes for a quarter of an hour, 


or until the whole is entirely diſſolved. It 


forms an excellent ſoup, and requires no addi- 
tion but a ſmall quantity of falt. 


The cakes of hockiac, which are prepared in 


China, and are known in France by the name 
of colle de peau diane, are made with animal ſub. 


ſtances. They are uſed in diſorders of the lungs, 


2 nnen doſe from half a dram to two drams. 
The nature of the ſubſtance 3 made uſe of, 


and the method of operating, produce ſome. 
difference in theſe products. Old or lean | 


This oh oe ie e animals 


Fellies. ne 


animal: afford eee gl W 

young and fat. For a full account of the art 
of making glue, conſult L. Art de faire diſtrenie. 
- Eſpeces de Colle, pur M. e de\Monceau, 

de Þ Academie des Sciences, © oo ng ate al 
1. To make the ſtrong or Eoglih >a the 
parings of leather, the ſkins of animals, with 
the ears of oxen, calves, ſheep, &c. are uſed. 
"Theſe matters are firſt digeſted in water, to pe- 
netrate the texture of the ſkins; they are after. 
wards: ſteeped in lime water, taking care to tir 
and agitate them from time to time; they are 
then laid in a heap for ſome time, after wards 
waſhed, and the ſuperabundant water preſſed out 
by a preſs. Theſe ſkins are then digeſted in 
water gradually heated to ebullition. The liquor 
is afterwads poured out, and ſeparated with 
f preſſure. Laſtly, it is thickened by evaporation 
of the water by heat, and poured on flat poliſhed 
ſtones, or into moulds, and left to dry and harden. 
This glue is brittle. It is ſoftened by heating 


it with a ſmall quantity of water for uſe, and is 


applied with a bruſh, Carpenters and cabinet- 
makers uſe it to faſten pieces of wood together. 
2. The glue of Flanders is merely a diminu- 
tive of the ſtrong glue. It has not the ſame 
conſiſtence, and cannot be uſed in glueing 
| mou! „ it in bene, ons more PR than 
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che former. It is made with a more accurate 
choice of materials, and with greater care. It = 
is uſed by deſigners. Mouth glue is made f 
this, to ſtick paper together, by fuſing it again 
with the addition of a ſmall quantity of water, 
and four ounces of een to a e of 


the glue. {> 5 EL: CATIONS 


3. Tye colle de hen) oats with the clip 


pings of white gloves, well ſteeped: in water, 


and boiled: it is likewiſe made with the clip- 


pings of parchment. In order that theſe two 


kinds of glue may be fit for uſe, it is neceſſary 


that they be of the conſi e of a men., 
yu when cold.“ | 


4. Fiſh-glue, or ifinglaſs, is made of the 


mucilaginous parts of a large fiſh commonly 


found in the Ruſſian ſeas. The ſkin, the fins, 


and the nervous parts, are cut into llices, 
boiled on a flow fire to the conſiſtence of jelly, 
ſpread out to the thickneſs of a ſheet of paper, 


Sas 


manufacturers, and more eſpecially the ribbon 
weavers, uſe it to givea luſtre to their goods: 

it is alſo uſed to ſtiffen gauzes; and to clarify 
| or fine IRE, Ty ER aca of _ __ 
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as Theſe weaker 3 5 are called Cake our ee 
| whoppl the name of Glue to 0 ſtrong glue only. T. 


ſtance | 


and formed into cakes or long pieces, ſuch 
as we receive them from Holland. The ſilk 
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5 ſtance w ith it. Iſinglaſs enters into the com. | 
Poſition of ſome plaſters. It is excellent to 
correct acrid humours, and rexmlinate wbſtinate | 
: venereal diſorders, _ | 
_ Gilders' fize- is made ee relaſhins: in 
water with a ſmall quantity of lime: the water 
1s ſtrained off, and ſome whites of eggs added, 
When it is intended to be uſed, it is heated, 
applied to the ſurſace intended to be gilded, 


and when it is dry the gold leaf is laid on. 


5. The glue of ſnails is made by expoſing 
| ſnails to the ſun, and receiving in a glaſs the 
fluid which flows from them. Thi liquor is 
mixed with the juice of milk thiſtle, It is uſed 
to cement glaſſes together, * ich are afterwards 
ee to the ſun to dry. S G15 2 

6. To make the glue of b or ah : 
ment ſize, two or three pounds of the clippings 
of parchment are put into a pail of water. 
1 are boiled until half the water is eva- 
porated; after which the whole is ed 
through a cloth, and left to ſettle, - . 

The glue or ſize uſed in the paper manufac- 

ji wa to fortify the paper, and to repair its de- 
fects, is made with wheat flour di ffuſed in boil- 
ing water, and ſtrained through a ſieve. This 
ſize muſt be uſed the following day, and neither 
e nor 1 peg TO 8 is afterwards beat 
$0139 £3 30991 Eh 4 with 
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with a mallet, ized: A fecc ond time put into 
the preſs to ſmooth and unite it, . N after. y 
F . enten dy: aan, it Db 


4 . 1 ö * 
. "CHAP/ vn. 2 
| Cocening the Miſeuer or Pals Parts, 7 
£ If 


LY | HE e 5 ee are Wed of 
longitudinal fibres connected together 
by the cellular membrane, and impregnated 
with various humours, in which we find partly 
thoſe we have already examined ſeparately. 
The analyſis of theſe ſubſtances by diſtilla- 
tion, afforded us little inſtruction reſpecting 
their nature. The products were, water which 
_caſily became putrid, alkaline phlegm, empy- 
reumatic oil, carbonate of ammoniac, and a 
coal which afforded by incineration a gl 
quantity of fixed alkali, and febrifuge ſalt. 
The proceſs which ſucceeds the beſt for 5 
Parately obtaining the various ſubſtances which 
compoſe muſcles, is the following, which has 
been pointed out to us by Mr. De Foureroy 
12. The muſcle: is firſt waſhed in cold water: 
by this means n eee lymph, and a ſaline 
Hu | ſubſtance, 


BY  nalyirof Blob. 
ſubſtance, are taken up. By flow evaporation 
of this water, the lymph coagulates, and may 
be ſeparated by the filtre; and #continuance of 
the evaporation affords the ſaline matter, 
2. The reſidue of the firſt waſhing is Agen 
in alcohol, which diffolves the extractive mat- 
ter, and a portion of the falt: the extract is way 
| pores by the evaporation of the alcohol. 
3. The refidue of theſe firſt Deen i is to 
be boiled in water, which takes up the jelly, 
"the fat part, and the remaining faline and ex- 
ttactive matters. The fat oil e on the fur- 
TREE and may be taken off. e 
4. After theſe operations, "uy remains only 

a white infipid fibrous ſubſtance; infoluble'in 
water; which contracts by heat, like other ani- 
mal ſubſtances; affords ammoniac, and very 
fetid oil, by diſtillation. Ser gas is Ob. 
tained from it by the nitric acid. It poſſeſſes 
all the characters of the fibrous part of the 
blood, in which fluid it is formed, to be aftet- 
wards depoſited in the muſcles, where it re- 
ceives the laſt character appropriated to it. 
Mr. Thouvenel, to whom we are indebted 
for "intereſting reſcarches on this ſubject, has 
found in fleſh a mucous extractive ſubſtance, 
ſoluble in water and in alcohol; poiſefſing a a 
"peculiar: taſte which Ny has not; and when -- 

ATULY un 


Auel of Fleſh. 7 
this ſubſtance i is very much concentrated, it af. 
(fumes an acrid and bitter taſte, Fire develops 
an aromatic flavour in it. This ſubſtance, eva- 
porated to dryneſs, aſſumes a bitter, acrid, and 
ſaline taſte. It ſwells up upon hot coals, and 
liquefies; emitting an acid penetrating ſmell, 
reſembling that of burned. ſugar... It attracts 
the humidity of the air, and forms a ſaline ef- 
floreſcence. In a hot atmoſphere it becomes 
3 ſour, and putrefies, All theſe characters indi { 
cate.a reſemblance between this ſubſtance, the 
ſaponaceous extracts, and the ſaccharine mat- 
ter of vegetables, Mr. Thouvenel, who has "my 
likewiſe analyſed the ſalt obtained by the de- 4 | 
coction and flow evaporation of fleſh, obtained | 
it ſometimes in the form of down, and ſome- = 
times in that of cryſtals, whoſe figure he could _ 3 
not deſcribe. This ſalt appeared to him to be 
a phoſphate of potaſh in frugiverous quadrupeds, | | 
and a muriate of potaſh in carnivorous reptiles. 
1t is probable, as Mr. De Fourcroy obſerves, 

- that this falt is a phoſphate of ſoda or of am- 
moniac, mixed with the phoſphate 'of lime. 
Iheſe falts are indicated, and even with exceſs | | iſ 

of acid, like thoſe of urine, by lime-water and 1 
ammoniac, which form white Pee 
the decoction of fleſh.. | 
The moſtabundant part of finuſcles, and a 


which 
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: which conſtitutes their, predominating cha- 


racter, is the fibrous matter. The characters 
which diſtinguiſh this ſubſtance een OT TT 
1. It is not ſoluble in water. 2. It affords | 


| more nitrogene gas by the nitri 10 acid than | 


other ſubſtances do. 3. It afterwards affords 
the oxalic acid, and the malic acid. 4. It pu- 
trefies eaſily when moiſtened, and affords work 
concrete ammoniac by diſtillation, -' | : 
The other three ſubſtances contained in 


fleſh, namely the lymph, the jelly, and the fat 


part, are the ſame ſubſtances concerning which 


uwe have already treated es the lame denomi- 


nations. 8 3 
From theſe 3 we may give cl etio- 


|logy of the formation of ſoup, and follow the 


ſucceſſive diſcngagement: of all. the prinsjples 
we have ſpoken o. 

Ihe firſt impreſſion of the PRE: 1 a inp 
is made, is the diſengagement of a conſiderable 
ſcum, which is taken off until it no longer ap- 
pears.. This ſcum ariſes merely from the diſen- 


gagement oſ the lymph, which coagulates by 


the heat. It aſſumes, by the impreſſion of the 


, fire, a red EA which it does of Se 


poſſeſs. : | | | | 
At the fame time e the gelrinows pare is dif 


— * nal 3 
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| ls congeals only by cooling. It forms on 
the ſurface of cold foup a body more or leſs 


thick, according to the nature of the ſub- 
ſtances, and the age of the animals; for young 


animals momma a 1 ere than n as 
are old. b y 


As ſoon as Kite Acth is Paste * Wh flat 
round drops ariſe, and float at the ſurface of the 
fluid, in which they are not afterwards diſ- 
ſolved, but congeal by e and en al 


i oy characters of fat. 
In proportion as the digeſtion vain the 


mucous extractive part ſeparates; the ſoup be- 


comes coloured, aſſumes its peculiar odour and 

taſte; and it is more particularly to this on 

| by that its properties are wing. 
The ſalt which is at the fame time diflolved 


takes off the infipidity of all the before men- 


tioned principles; and at this e the oP 
is completely made, 


According to the nature of the ſeveral OY | 
ciples which are diſengaged, and the order in 
which they appear, it is evident that the ma- 


nagement of the fire is not a matter of indif- 
ference. ''If the ebullition be haſtened, and a 
proper time be not allowed for the difengage- 
ment of the mucous extractive matter, the three 
inodorous and infipid principles are obtained; 


and 


— a 
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Aub of Fleſh. 


Ls 


the A W : . 
The heat muſt not benpplic too i fo 


us is obſerved in ſoups made by cooks who. 
2re haſtened, or have not time allowed to pay 
a due attention to their work. When, on the 
_ contrary, the digeſtion is made over a flow fire, 18 
the principles ſeparate one after the other, in 
order; the ſkimming is more accurately per- 
formed; the aromatic flavour which is diſen- 

| gaged combines more intimately, and the foup 
is of an excellent flavour. Theſe are the ſoups 
of the good women who perform better with a 
ſmall quantity of meat, than profeſſed cooks 
with their uſual prodigality ; and in this caſe. 
we may fay that the form of n more value than 


the great evaporation, by concentrating the 


principle of ſmell and taſte, at the ſame time 
with the ſalt, renders them acrid and bitter. 


Cc H A P. - VILE: - 


Concerning ds 


TRINE is an. excrementitious humour of - 
the body: and it is one of the fluids of 

which it is of the greateſt importance to poſſeſs 

an unte knowledge ; becauſe the practical 


phyſician 


1 


Character of Urine. 55 39 5 


phyſician. may, derive dhe greateſt advantage 
from information, of this nature. It is known 


to what a degree of extravagance the marvel- 


lous pretenſians of this kind have been carried. 
The delirium, has, eee to ſuch a 0 | 


not. wg the. nature. 05 Pa diſarder, _ the 


character of the Patient, _ as RED 
| and condition. | 


* 


The true phyſician has. never © given into this 


exceſa: : but he has always derived aſſiſtance, in 


his, practice, from the characters exhibited by 
the urine ; and this is the humour from which 
he may draw the moſt ſatisfactory. indications. 
It carries out, as we m Ae the internal cha- 


A TT upon i its ieee may Los 
the moſt. inftructive conſequences. from it. 


Monro, in his Treatiſe of Comparative. Ana- 


tomy, has deſcribed the organs which, in 


birds, ſupply the place of the kidneys: they are 


placed near the vertebral column; and commu- 
nicate, by two ducts, to. the vicinity of the 
anus. He affirms that the urine of birds is 
that whitiſh, ſubſtance which almoſt COS 
companies the excrements, wits 


Chemical analyſis ought to - the 


phyſician in his reſcarches concerning the urine. 


336 Characters of Urine. 
The nature of the principles it carries off in 
certain circumſtances, affords vaſt information 
reſpecting the predominant principle in the 
fluids of the human body. Its various ſtates 
ſhew the diſpoſition of the conſtitution. Per- 
ſons of a very irritable habit have the urine of 
a lighter colour than others; gouty perſons 
_ evacuate turbid urine; and it has been obſerved 
that, when the bones become ſoft, the urine 
carries off the phoſphate of lime, which con- 
ſtitutes their baſis; | inſtances of which were 
obſerved in the perſons of Mrs. Supior, the 
widow Melin, &c. The various ſtates of any 
diſorder are always pointed out by the ſtate of 
the urine; and the truly practical phyſician will 
there obſerve ſigns of crudity.and concoction 
which will direct his proceedings. 

Urine is likewiſe an humour intereſting to 
be known on account of the various uſes to 
which it is applied in the arts. It was from 
this ſubſtance alone that phoſphorus was, for 
a long time, extracted; it is to this fluid that 
we owe the development of the blue colour of 
turnſole, and the violet of archil; it may be 
ſucceſsfully employed in forming artificial 
nitre- beds; it powerfully contributes to the 


formation of ſal ammoniac; it may be uſed to 


Prepare the alkali in the manufacture of Pruſ- 
| ſian 


Properties of Urine. 1 


ſian blue; and, in a word, it may be applied 


in all the operations wherein the concurrence 


of an animal humour' is required. 
Urine, in its natural ſtate, is tranſparent, of 


a citron yellow colour, a peculiar ſmell, and a 


ſaline taſte.” | | 

It is more or leſs abundant, according to the 
. ſeaſons, and the ſtate of the individual. It is 
ſufficient to obſerve, on this ſubject, that tranſ- 


piration, and more particularly perſpiration or 


ſweat, ſupply the place of the ſecretion of 
urine; and that conſequently, when the tranſ- 
piration is great, the urine is not abundant. 

Phyſicians diſtinguiſh two kinds of urine. 
The one is emitted one or two hours after 
drinking ; this is aqueous, contains ſcarcelyany 
ſalts, and has neither colour nor ſmell: it is 
this which is evacuated ſo plentifully during 
a courſe of mineral waters. The other is not 


evacuated until after the functions of ſangui- 


fication are finiſhed; and may be called Fæces 


 Sanguinis. This has all the characters we have 
enumerated and aſſigned to Ufine. It r 
ried by the arteries into the kidneys, where it 
is ſeparated, and poured into the receptacles of 
theſe organs, whence it paſſes, by the ureters, 


into the bladder; where it remains a longer 


or ſhorter time according to the habitude of 
%% 2-5 e 


33 aua ef Une. 
the perſon, the nature of the urine, the irrita- 
bility or magnitude of the bladder itſelf. 
The urine has been long conſidered as an 
alkaline fluid; but in our time it has been 
proved to contain an exceſs of acid. It ap- 
pears from the experiments of M. Berthollet 
1. That this acid is of the nature of the phoſ- 
phoric acid. 2. That the urine of gouty perſons 
contains leſs of this acid; whence he conjec- 
tures, with reaſon, that this acid retained in the 
blood, and conveyed into the articulations, 
produces an irritation, and conſequently a flux 
of humours, which cauſe pain, and ſwelling. 
The analyſis of urine by diſtillation has been 
accurately made by various chemiſts, but more 
eſpecially by Rouelle the younger. Much 
phlegm is obtained, which putrefies with the 
greateſt facility, and affords ammoniac by its 
putrefaction, though it does not itſelf contain 
that ſubſtance. At the ſame time a ſubſtance 
is precipitated of an earthy appearance, but 
which in reality is a true phoſphate of urine. _ 
It is this ſame ſalt which forms the ſediment _ 
of urine, which is obſerved by expoſing it to 
cold during the winter, even though the urine _ 
be of a perſon in perfect health. When urine 
has, by a ſufficient evaporation, acquired the 
. confiſtence of ſyrup, it need only be expoſed, 
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in a cool place, to obtain cryſtals, in which 
analyſis has proved the exiſtence of the phoſ- 
phates of ſoda and of ammoniac. This preci- 
pitate of cryſtals has been diſtinguiſhed by the 
name of fuſible ſalt, native falt, microcoſmic 


falt, Urine may be deprived of all ſaline mat- 
ter by repeated ſolutions, filtrations, and eva- 
porations; the matter which adheres to theſe 
cryſtals, and of which they may be cleared by 


theſe operations, is ſoluble, partly in alcohol, 
and partly in water. The ſaponaceous ſubſtance, _ 


or that which is ſoluble in alcohol, is capable of 
cryſtallization, dries difficultly, and affords by 
diſtillation a ſmall quantity of oil, of carbonate 
of ammoniac, of muriate of ammoniac, and the 
reſidue converts ſyrup of violets to a green. 
The extractive principle is eaſily dried, and 
exhibits the ſame phenomena in diftillation : as 
animal ſubſtances. See Rouelle. 


The phenomena exhibited by the ſpontane- 


ous decompoſition of urine are very intereſting 


to be known; on which ſubject an excellent 
memoir of Mr. Halle, in the volume of the 
Society of Medicine for 1779, may be con- 


ſulted. Urine left to itſelf ſoon loſes its ſmell, 
which is ſucceeded by a-ſmell of ammoniac, 
which is likewiſe diſſipated in its turn. The 
colour becomes browniſh, and the ſmell fetid 
| 1 and 
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and-nauſcous. Weare indebted to Mr. Rouelle _ 
for a valuable obſervation—that crude urine, 
urina potus, - preſents very different phenome. 
na; and that it becomes covered with mouldi. 
neſs, like the exprefled juices of vegetables. 
Putrefied urine has much leſs acid in the diſ- 
engaged ſtate than when it is WS... 
The fixed alkalis and lime diſcngage much 
ammoniac from urine, by decompoling the 
phoſphate of ammoniac. _ 2 
I hhe acids deſtroy the ſmell of urine by com- 
bining with the ammoniae, which is the prin- 
cipal vehicle of that ſmell. | 1 
We may therefore conſider urine, in its na- 
tural ſtate, as water holding in ſolution matters 
purely extractive, and phoſphoric or muriatic 
ſalts. Theſe phoſphoric ſalts have lime, am- 
moniac, or ſoda, for their baſis : we ſhall take : 
a light view of each in particular. = | 
That which 1 is called fuſible ſalt, is nothing | 
but a mixture of all the ſalts contained in urine, 
clogged with the extractive principle. All the 
ancient chemiſts adviſed evaporation, and re- 
peated filtration, to clear them from this ani. 
mal extract; but Meſſrs. Rouelle and the Duke 
de Chaulnes have obſerved, that great part of 
the ſalt 1s diſengaged and diſſipated by theſe 
operations to ſuch a degree, that three-fourths 
are 


\ Microcoſmic Salt. -— > 
are loſt. To avoid moſt of this loſs, the Duke 
de Chaulnes adviſes ſolution, filtration, and 
cooling in well-cloſed veſſels. Two ſtrata of 


ſalt are then obtained; the upper of which 


appears to have the form of ſquare tables, 


wherein Rouelle obſerved tetrahedral priſms 


flattened with dihedral ſummits. This is the 
phoſphate of ſoda: and beneath this lies ano- 
ther ſalt cryſtallized in regular tetrahedral 
priſms, and is the phoſphate of ammoniac. 

1. The phoſphate of ammoniac uſually exhi- 
bits the form of a very compreſſed tetrahedral 
rhomboidal priſm : but this form varies much); 


and the mixtures of the phoſphate or muriateof 


ſoda cauſe an infinity of modifications in it, 

The taſte of this ſalt is cool, afterwards uri- 
nous, bitter, and pungent. 

This falt ſwells up upon the coals, emits a 
ſtrong ſmell of ammoniac, and melts by the 
blow-pipe into a very fixed and very fuſible 
glaſs. 

It is ſoluble in water. Five parts of cold 


water, at ten degrees of Reaumur, diſſolved 
only one of this ſalt; but at the temperature 
of ſixty degrees this ſalt is 5 and a 


portion of its acid is volatilized. 
It ſerves as a flux to all the earills; but in 
this caſe its mona is diſengaged, and the phoſ- 
a 


ne > 


5 pboric acid unites with the earth, as 1 find by 


| endende Bergman propoſed it as a flux. 


- The fixed alkalis and lime-water Alling the 
| ammonlac. OP 


When this ſalt is heated with charcoal, it 


affords phoſ] phorus. | 


2. The phoſphate of ſoda was made known 


; in 1740 by Haupt, under the name of ſal admi. 
nabile perlatum. Hellot before him, and Pott 


ſeventeen years after him, took it for ſelenite, 
Margraaf gave an accurate deſcription of it in 


bis Memoirs, in 1745 ; and Rouelle the young- 


er deſcribed it at full length in 1576, under 


the name of fuſible ſalt with baſe of natrum. 
All agree that it differs from the preceding in 
not affording phoſphorus with charcoal. 


According to Rouelle, its cryſtals are flat- 


_ tened irregular tetrahedral priſms, with dihe- | 


dral ſummits. The four ſides of the priſm are 


two irregular alternate pentagons, ang two long 


rhombi truncated ſlopewiſe, 
When expoſed to heat it fuſes, and affords a 


3 glaſs which becomes opake by cooling. 


It is ſoluble in diſtilled water, and the 2985 


tion turns ſyrup of violets green. 


It does not afford phoſphorus with charcoal. 


Lime diſengages the ſoda. It may even be 


obtained in a cauſtic ſtate, if the precipitation 


be effected by lime-water. 5 


The 


| Phoſphate of Soda. 


4 The mineral acids, or even diſtilled vinegar, 
| „ it by ſeizing its alkali. Mr. Prouſt, 
to whom we are indebted for all the accurate 


information we poſſeſs concerning theſe ſub- 
ſtances, was of opinion, that the baſe to which 


the ſoda adhered was not the phoſphoric acid, 
but a very ſingular ſalt, whoſe properties great - 
ly reſembled thoſe of the acid of borax. He 


found this ſalt in the mother water, after hav. 


ing decompoſed the phoſphate of ſoda by the 
acetous acid, and obtained the acetite of ſoda 
by cryſtallization. He obtained this ſame ſalt 
by diſſolving and evaporating the reſidue of the 
diſtillation of phoſphorus. One ounce of phoſ- 
phoric glaſs contains five or ſix drams. This 
ſalt was characterized * the following pro- 
perties: 
1. It cryſtallizes in parallelograms. 
2. Its taſte is alkaline, and it turns ſyrup of 
violets green. 5 
3. It ſwells up in the fire, reddens and melts. 
4. It effloreſces in the air. This may not take 
place when the phoſphoric acid has not been 
ſufficiently decompoſed by the diſtillation to 
leave the al kali diſengaged, as I have obſerved. 
5. Boiling water diſſol ves ſix gros per ounce. 
oy It aſſiſts the vitrification of earths, and 


| - 18 a | perfect glaſs with ſilex. 


7. It 
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gs © | Phoſphate of & Soda. 

7. It decompoſes nitre and marine ſalt, and 
ſeparates their acids. 

8. It is inſoluble in FORTY h 
Mr. Klaproth has publiſhed in Crell's Jour- 
bal an analyſis of the fuſible ſalt, in which he | 
has ſhewn that the pearly ſalt, or ſalt of Prouſt; 
is merely the phoſphate of ſoda. To prove 
this, nothing more need to be done than to diſ- 
ſolve this ſalt in water, and to add a ſolution of 
nitrate of lime. The nitric acid ſeizes the ſoda, 
and the phoſphoric acid is precipitated with 
the lime. The phoſphoric acid may after- 
wards be ſeparated by means of the Wanne 
acid. 

If the phoſphoric acid obatined by the flow 
combuſtion of phoſphorus be ſaturated with 
ſoda ſlightly in exceſs, the fuſible ſalt is formed; 
if this exceſs be taken up by vinegar, or if 
more phoſphoric acid be added, the ſubſtance 
deſcribed by Prouſt is formed. | 

The phoſphate of ſoda is not decompoſable 
by chareoal; and it is at preſent clearly ſeen 
why thefufible ſalt affords but little phoſphorus ; 
and why Kunckel, Margraaf, and others recom- 
mended a mixture of the muriate of lead : for 
by this means the phoſphate of lead was formed, 
which permits the decompoſition of the phoſ. 
i acid, and affords PR phorus. 
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| Concering the Calculus of the Bladder. 


Paracelſus made ſome efrarches concerning 
the calculus of the bladder, which he calls due. 
lech, He conſiders it as a ſubſtance inter- 
mediate between tartar and ſtone, and thinks 
that its formation is owing to the modification 
of an animal reſin: he ſuppoſes it to be abſo- 
lutely ſimilar to the matter of the gout. 


Vanhelmont does not admit of this analogy; 85 


and conſiders the calculus as an animal coagu- 
lum produced by the ſalts of. urine, and a vola- 


tile earthy ſpirit. Boyle found this calculus 


to be compoled of oil and volatile ſalt. Boer- 
haave ſuppoſed it to conſiſt of a ſubtle carth, 
intimately united with alkaline volatile ſalts. 
Hales has obſerved that a calculus of the weight 
of two hundred and thirty grains afforded ſix 
hundred and forty-five times its volume of air, 
and that there remained only a calx of the 
weight of forty- nine grains. | 
Independent of this chemical e 
ſome phyſicians, ſuch as Alſton, De Haen, 
Vogel, Meckel, &c. had obſerved the ſolvent 
power of ſoap, lime-water, and alkalis. _ 
But we poſſeſſed no accurate ideas on this 
ſubje&until i it was ſeriouſly taken up by Scheele 
f and 


„ tali of the Bladder. 


and Bergman. The bezoar of the bladder 
is formed for the moſt part of a peculiar con- 
crete acid, which M. De Morveau calls the 
Lithiafic Acid. (The Encyclopedic Methodique 
may be conſulted, from which the DE: arti- 
cle is an extract.) 

The calculus is tity ſoluble in | Sins 
water. The lixivium reddens the tincture ar 
turnſole; and by cooling depoſits moſt of what 
it had difſolved. The cryſtals thus ſeparated 


I; are the concrete lithiafic acid. 


Scheele has likewiſe obſerved—1. Thar the 
ſulphuric acid does not diſſolve the calculus 
unleſs aſſiſted by heat, and that it is then con- 
verted into the ſtate of ſulphureous acid. 
2. That the muriatic acid has no action upon 
it. 3. That the nitric acid diſſolves it with 


efferveſcence, and diſengages nitrous gas and 


carbonic acid. This ſolution is red; it contains 
a diſengaged acid, and tinges the ſkin of a red 

colour. This ſolution is not precipitated by 
the muriate of barytes, nor rendered turbid by 
the oxalic acid. 4. That the calculus was not 
attacked by the carbonate of potaſh; but that 

the cauſtic alkali diſſol ved it, as well as the vo- 
_ latile alkali. 5. That one thouſand grains of 
lime. water diffolved 5,37 by mere digeſtion, 
and that it was n precipitated by acids. 
; g 6. That 


© Calculus of the Bladder. 347 
6. That all urine, pven that of infants; held a 


{ ſmall quantity of the matter of calculus in ſolu- 
tion; which may perhaps be the cauſe that, when 


this matter finds a nucleus in the bladder, it 
more eaſily ineruſts it. I have ſeen a calculus 


with a large plum ſtone in its centre. 7. That 


the brick-coloured depoſition from the urine 
in fevers, is of the nature of the calculi. 

Theſe experiments exhibit ſeveral important 
conſequences with regard to the compoſition 
of the alan and the Sms of the lithic 
acid. 

">The calculus contains a Walt quantity of 
ammoniac. The coaly reſidue of the combuſ- 
tion indicates an animal ſubſtance of the nature 

of jelly. The celebrated Scheele did not find it 
to contain a particle of calcareous earth; but 

: Bergman precipitated a true ſulphate of lime, 

by pouring the ſulphuric acid into the nitrous 
ſolution of the calculus. He admits that the 
mme is very ſmall in quantity, as it rarely ex- 
ceeds the two-hundredth part of the entire 
weight. The fame chemiſt has detected a 


white ſpongy ſubſtance, not ſoluble in water, 
nor attacked by ſpirit of wine, or acids, or alka- 


lis ; which at laſt affords a coal of difficult inci- 
neration, and which the nitric acid does not diſ- 


ſol ve, even in the ſtate of aſhes ; but this mat- 


ter 
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348 Artbritit Concretions 
terexiſts in ſo ſmall a quantity, that he could 
not procure enough to examine it. The calcu- 
lus is not therefore analogous to bones in its 
nature; neither is it a phoſphate of lime, as has 
been pretended: Theſe are the reſults of the 
chemiſts of the north; but I muſt obſerve that, 
after having decompoſed many calculy by the 
cauſtic alkali, I have precipitated lime, RIO 
farmed phoſphates of potaſh. 

Some phyſicians, ſuchas Sydenham, @buhne; 
Muitay; &c. have thought that the arthritic 
concretions were of the ſame nature as the cal- 
culus. The uſe which Boerhaave made of al- 
kalis in the gout ; the virtues admitted by 
Fred. Hoffmann in the thermal waters of Carlſ- 
bad, which contain ſoda, with an exceſs of car- 
bonic acid; the authority of Springsfeld, who 
aſſerts that the calculus is very ſpeedily dif- 
ſolved in theſe waters, even tn the urine of 
thoſe who drink them; the ſucceſs of lime 
water, uſed by Alſton in the 'gout—all con- 
ſpire to give ſome credit to the opinion of theſe 
carly phyſicians. But the following experi- 
ments do not agree with this notion. 8 

Vanſwieten affirms that the arthritic con- 
cretion never acquires the hardneſs of the cal. 
culus. Pinelli (Philoſ. Tranſ.) diſtilled in a 
| retort three ounces of the arthritic matter col- 
lected 
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lected from the articulations of ſeveral gouty 
| perſons; and he obtained ammoniac, with ſome 
drops of oil, the reſidue weighing two gros. 
This reſidue, which was ſoluble in the muriatic, 


ſulphuric, and acetous acids, was not attacked 


by volatile alkali. An obſervation of Mr. 
Reœring was publiſhed in the Memoirs of the 
Academy of Stockholm for 1783, which aſcer- 
tains that the concretions expectorated by an 
old man ſubject to the gout, were found to be 
of the nature of bone, or phoſphate of lime. 


But one of the neweſt and moſt important facts 


is that of Watſon, in the Medical Communica- 
tions of London, vol. i. 1784. He concludes, 
from the examination of the arthritic concre- 
tions of a gouty body, that this ſubſtance is very 
different from the matter of the calculus, ſince 


it is ſoluble in the ſynovia, and eaſily mixes with 


oil and water, which the calculus does not. 


It follows from our obſervations on the lithic 
acid, that this acid is concrete, and ſparingly 


ſoluble in water; that it is decompoſed, and 
partly ſublimed by diſtillation. This acid de- 
compoſes the nitric acid, unites with earths, al- 


kalis, and metallic oxides. Ir yields its baſes 
to the weakeſt vegetable acids, . not SING. 


the carbonic. 
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352. Diſcovery of Phoſphorus. 


c 1 AP. IX. Ainet 
one buch. 


JOSPHORUS i is one of the ok aftoniſh-. 
ing products of chemiſtry. It is-pretended 
that traces of the knowledge of this ſubſtance _ 
exiſt in the writings of the earlieſt chemiſts: but 
the moſt poſitive information we poſſeſs on this 
ſubject is found in the hiſtory given by Leibnitz, 
in the Melanges de Berlin for 1710. He gives 
thediſcovery to Brandt, a chemiſt of Hamburg. 
who during a courſe of experiments upon urine, 
with a view of extracting a fluid proper to con- 
vert ſilver into gold, diſcovered phoſphorus in 
the year 1667. He communicated his diſ- 
covery to Kraft, who ſhewed it to Leibnitz; 
and being afterwards in England, he commu. - 
Digated it to Boyle“. Leine cauſed the firſt 
| 1 po inventor | 


S As Boyle in the proceſs for making phe 
phorus to the Royal Society as a diſcovery of his own, and 


it is entered as ſuch in the Philoſophical Tranſactions, 1 to 1 


| cannot avoid animadverting on this impeachment of his in- 
 regrity, which is copied from one chemical book into another. 
1 is grounded « on no better foundation than the afſertion of 
. Kraft, 


o 
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inventor to be introduced to the Duke of Ha- 
nover, before whom he performed the whole 
operation; and a ſpecimen of the phoſphorus | 
was ſent to Huygens, who ſhewed it to the if 
Academy of Sciences at Paris. 
It is ſaid that Kunckel had aſſociated him- 
_ ſelf with Kraft to purchaſe the proceſs from 
Brandt. But Kunckel having been deceived by 
Kraft, who kept the ſecret to himſelf, knowing 
that urine was made uſe of, ſet to work, and diſ- 
covered a proceſs for making the ſubſtance; 
and it is this which led chemiſts to call it by | 
the name of Kunckel's Phoſphorus. | 
TROL the proceſs was rendered public, : 


| 
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8 Kraft, a dealer i in ſecrets, who, after having Far his 
friend Kunckel, affociated with him for the purchaſe of 
this ſecret. 1 might inſiſt, in defence of the candour and 
otherwife unimpeached integrity of Poyle, that his aſſer- 
tion ought infinitely to outweigh that of the other. Not 
to inſiſt, however, upon this, it may be noticed that this 
new and. famous product was known to have been ex- 
traced from urine; that Kunckel is univerſally admitted 
as the diſcoverer, from his having formed it apon no fuller 
information than this; that Boyle might with equal proba- 
bility be admitted to have diſcovered it in the ſame manner, | 
and upon information equally flight ; and that the probability mt, 
of this is rendered incomparably greater, by the confideration, 
that none of theſe chemiſts made any complicated experi- 
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ments, but merely applied the force of fire to urine until this 5 1 
product at laſt came Over. 8 8 ; 8 : 5 + Tp | 
| of Kunckel, ] 


352 Proceſſes fot making Phoſphorus. 

| Kunckel. and a German called Godefred Hat- 
with®, were the only perſons who prepared phoſ- 
phorus for a long time. It was not till the year 
1737, that it was made in the laboratory of the 
Royal Garden at Paris. A foreigner executed 
this operation in the preſence of Meſſrs. Hellot, 
Du Fay, Geoffroi, and Du Hamel. An account 
of the operation may be ſeen in the volume of 
the Academy for 1737. Hellot has collected 
all the eſſential circumſtances. Margraaf, in 
the year 1743, publiſhed a new and more eaſy 
method, which has been followed until Scheele 
and Gahn taught us to obtain it from bones. 

The proceſs of Margraaf conſiſts in mixing 
the muriate of lead, which remains after the 
diſtillation of four pounds of minium and two. 


of ſal ammoniac, with ten pounds of the extract 


of urine of the conſiſtence of honey. Halfa 
pound of charcoal in powder is added; the 
mixture is dried in an iron pot until it is re- 
diced to a black powder. This powder is to 
| be put into a retort; and the volatile alkali, the 
fetid oil, and the ſal ammoniac, diſtilled off. 

The reſidue contains the phoſphorus. It is aſ- 
ſayed by throwing a ſmall quantity on hot coals: 
if! it emits a ſmell of garlic, and a phoſphoric 


2 Spelled Hani by mat authors, He was ne 
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| flame, 
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flame, it is to be put into a good earthen retort, 
and diſtilled. Much more phoſphorus i is ob. 
tained by this than by the old proceſs ; and this 
depends on the addition of the muriate of lead 
by Margraaf, which decompoſes the phoſphate 
of ſoda, forming a phoſphate of lead, which af- 
fords phoſphorus ; whereas the phoſphate of 
ſoda is not decompoſable by charcoal. The 
famous chemiſt of Berlin has likewiſe proved 
that it was the fuſible ſalt of urine which 41 
fords the phoſphorus. 

Mr. Gahn publiſhed, in the year „ that 
the earth of calcined bones conſiſted of lime 
united with the acid of urine; but Scheele was 


the firſt to prove that by decompoſing this ſalt 


of bones by the nitric and ſulphuric acids, 
evaporating the reſidue in which the phoſpho- 


ric acid exiſts in adiſengaged ſtate, and diſtilling 


the extract with powder of charcoal, phoſphorus 
is obtained. Theſe circumſtances, related by 
Bergmann himſelf in his notes to the Chemiſtry 
of Scheffer, attribute to Scheele the diſcovery 
of extracting phoſphorus from bones. It was 


not until the year 1775 that the proceſs was pub- 


liſhed i in the Gazette Salutaire de Bouillon. Ad- 
ditions and improvements have been ſucceſſive- 
ly made in this proceſs, of which accounts may 
be {cen in the Dictionnaire Encyclapedique. ©3 - 
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354 Proceſſes for making Phoſphorus. 
The proceſs which has moſt conſtantly ſuc- 
ceeded with me, is the following : 

The hardeſt bones are ſelected and burned. 
By this combuſtion the external part becomes 
white, while the internal part is blackiſh, 

Theſe burned bones muſt then be pulverized, 
and put into a turine, or in a round hooped 
wooden veſſel. Half their weight of oil of vi- 
triol is then to be poured on, and conſtantly 
ſtirred. During the agitation a conſiderable 
heat is excited. The mixture muſt be left in 
digeſtion for two or three days; after which, 
water muſt be gradually added, and ſtirred. I 
digeſt this laſt mixture upon the fire, in order 
to increaſe the ſolvent power of the water. 

The water of the lixivium is then to be eva- 
porated in veſſels of ſtone ware, filver, or cop- 
per. Mr. Pelletier recommends this laſt metal ; 
becauſe, according to him, the phoſphoric acid 
does not attack copper. The evaporation muſt 
be carried to dryneſs ; more boiling water muſt 
be poured on the reſidue; and this waſhing 
muſt be continued until the matter be exhauſt- 
ed, which may be known by the water being no 

longer tinged yellow. All theſe waters are to 95 
be evaporated, and afford an extract. 

Jo ſeparate the ſulphate of lime, the extract 


muſt be diſſolved in the leaſt poſſible quantity 
VVH˙ oo . 


Phoſphorus and Phoſphoric „ 
of water, then filtered, and the ſalt remains on 
the filtre. This extract may be mixed with 
powder of charcoal, and diſtilled: but J prefer 


converting it into animal glaſs; for which pur- 


poſe I put the extract into a large crucible, and 
urge the fire. It ſwells up at firſt, but at laſt 
ſettles; and at that inſtant the glaſs is made. 
This glaſs is white, of a milky colour. Becher 
vas perfectly acquainted with it; but concealed 
his proceſs, on account of the abuſes which, 

according to him, might be made of 1 it—propter 
varios abuſus. He tells us, in proper terms, 


homo vitrum eft, et in vitrum redigi poteſt, ſicut et | 


omnia animalia. He regrets that the Scythians, 
who drank out of diſguſting ſculls, were not ac- 
quainted with the art of converting them into 
glaſs. Heſhews that it would be poſſible to form 
a ſeries of one's anceſtors in glaſs, in the ſame 
manner as we poſſeſs them in painting, &c. 

T obſerved once, to my great aſtoniſhment, 


that the phoſphoric glaſs I had juſt made, 


emitted very ſtrong electric ſparks: theſe flew 
fo the hand at the diſtance of two inches. I 


exhibited this phenomenon to my audience of 
pupils. This glaſs loſt the property in two or 


three days, though e in a capſule ot 
common glaſs. 


It ſometimes happens that this glaſs i is > deli | 


queſcent, but it is then acid; and this circum- 
Aa. | ſtance 


356 © Phoſphoric Glaſs, &c. 

france ariſes from too large a quantity of ſul. 
phuric acid, or from this acid not having been 
ares by a e of ſufficient continu- 


_ ance, 


I have likewiſe obtained glaſs of the colour 
of Cane, when I performed the e 
tion in copper veſſels. 

This glaſs may be deprived of the bubbles it 
uſually contains, by keeping it for a time in a 
violent heat ; it is then tranſparent, and may be 
cut like a diamond. According to Crell, its 
ſpecific gravity is to that of water as three to 
one, while that of diamond is as three and a half 
to one. This glaſs is inſoluble in water, &c. 
A ſkeleton of nineteen pounds, burned, affords | 
five pounds of phoſphorc glaſs. - 

I pulverize this glaſs, mix it with equal parts 
of powder of charcoal, put it into a porcelain 
retort well coated, the beak of which I partly 
| plunge into the water of the receiver, ſo that 
nothing can eſcape but air or phoſphoric gas. 
I adapt a large tube to the tubulure of the 
receiver, and plunge it into a veſſel filled with 
water. The fire being raiſed by degrees, the 
phoſphorus comes over the moment the mix. 
ture is ignited. The phoſphorus ſublimes, 
partly i in the form of a fume which congeals ; 
and is precipitated upon the ſurface of the 
water, partly i in the form of inflammable gas, 

| and 
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and partly reſembling melted wax, which drops 
in beautiful tranſparent tears from the neck 
of the retort. The theory of this operation 


is eaſily explained. The phoſphoric acid is 
diſplaced by the ſulphuric acid, as is ſnewn 


by the large quantity of ſulphate of lime which 
is obtained. All the other operations tend only 
to concentrate this phoſphoric acid, which 1s 
ſtill combined with other animal ſubſtances, 
and the diſtillation with charcoal decompoſes 


the phoſphoric acid; its oxigene unites with . 


the coal, and affords carbonic acid, while the 
phoſphorus itſelf becomes diſengaged. | 
I 0o purify the phoſphorus, a piece of chamois 


leather is moiſtened, and the maſs of phoſpho- 


rus is put into it. This being immerſed in a 
veſſel of boiling water, the phoſphorus melts, 
and is paſſed through the ſkin like mercury. 
The fkin cannot be uſed more than once ; the 
phoſphorus, which might be paſſed a ſecond 


time, would become coloured. This proceſs 


was contrived by Mr. Pelletier. 

In order to form phoſphorus into ſticks, a 
funnel with a long neck may be uſed, the lower 
orifice being cloſed with a ſmall cork, or piece 
of ſoft wood. The funnel is then to be filled 
with water, and phoſphorus put into it; and 


| this 42 N in boiling water, the heat is 


communi- 
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communicated to that of the funnel ; and melts _ 
the phoſphorus, which runs into the neck, and 
takes that form. The funnel is then removed 

into a veſſel of cold water; and when the phoſ- 
phorus is perfectly cooled, the cork is taken 
out, and the phoſphorus thruſt out of its mould 
with a ſmall piece of wood. 

Phoſphorus is kept under water. After a 
certain time it loſes its tranſparency, becomes 
covered with a white powder, and the water is 
acidulated *. N 

In whatever manner phoſphorus may be 
made, it is always one and the ſame ſubſtance, 
characterized by the following properties. 
It is of a fleſh colour, and evidently tranſpa- 
rent. It has the conſiſtence of wax; and may 
be cut in pieces with a knife, or twiſted aſun- 
der with the fingers; in which laſt caſe the 
precaution muſt be taken of frequently plung- 
ing it into water, to prevent its taking fire. 

When phoſphorus is placed in contact with 


* This flow acidification of the phoſphorus ſeems to be 
reverſed by the ſun's light. Sticks of phoſphorus, which had 
become covered with a white powder, were expoſed under 


water to the ſun's light, which converted them to an orange 
yellow colour in ſuch parts as were acted upon by the ditect 
light. This fact appears to be of the ſame nature as the colour» 
ing of the nitrous acid, and other ſimülar phenomena, T. 

. | ” *The 


* 
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the air, it emits a white fume, It is luminous 
in the dark; and a ſolid ſtick of phoſphorus 


may be uſed to write with, like a crayon. The 


marks are viſible in the dark; and this means 
has often been uſed to create fear and aſtoniſh- 
ment in the minds of the ignorant. 

When phoſphorus is expoſed to twenty-four* 
degrees of heat, it takes fire with decrepitation, 
burns with a very bright flame, and emits a 
very abundant white fume, which is luminous 


in the dark. The reſidue of the combuſtion is a 


red cauſtic ſubſtance, which attracts the humi- 
dity of the air, and becomes reſolved into a li- 
quor. This is the phoſphoric acid, which we 
ſhall proceed to treat of. 


Mr. Wilſon affirms that the ſolar rays ſet 4 


to phoſphorus; and proves that this flame has 
the colour proper to the phoſphorus, and not 
that of the ray itſelf.— Letter of Mr. Wilſon to 
Mr. Euler, read at the Royal Society of Lon- 
don in ou 1779. . 


* oe fo degrees of Reaumur anſwer to eighty-ſix of 
Fahrenheit. The vivid combuſtion of phoſ phorus takes 
place at different temperatures, according to its purity; but 
the preſent is very low. By taking phoſphorus into a freez- 


ing atmoſphere, its faint flame diſappears, and it ſeems to re- 


quire a temperature of ſixty degrees to revive it. I found the 
vivid combuſtion to take place at one hundred and ſixty 
degrees. T. 


An 


360 | Phoſphoric Bougies, 
An advantageous uſe has lately been made 
of the combuſtible property of phoſphorus, to 
procure fire conveniently, and in all ſituations, | 
by means of phoſphoric tapers or matches, 
and the philoſophical bottles, the method * | 
making which we ſhall point out. | 
1. The moſt ſimple proceſs for alta 88 
phoſphoric matches, conſiſts in taking a glaſs 
tube, four inches long and one line in diameter, 
Cloſed at one end. A ſmall quantity of phoſ- 
phorus is introduced into the tube, and puſhed 
to its further end; after which a taper covered 
with a ſmall quantity of wax is introduced into 
the ſame tube. The open end is then herme- 
tically ſealed, and the other end 1s plunged into 
boiling water. The PRIDE melts, and 
fixes itfelf upon the match. + LP | 

A line is drawn ar one-third of the Gs of | 
the tube, with a flint, that it may be e as 
occaſion may require. 

The match is to be drawn out quickly, to in- 
flame the phoſphorus. 

The proceſs of Mr. Lewis Peyla, to make 
the inflammable bougies, conſiſts in taking a 
glaſs tube, five inches long, and two lines wide, 
one end of which is ſealed with the blow-pipe. 
Small tapers of wax are prepared with three 
double threads of cotton twiſted together. The 

extre. 
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extremity of the match or taper is half an inch 
long, and muſt not be covered with wax. 


A piece of lead is laid in a ſaucer filled with 


water; and upon this the phoſphorus is cut, 
beneath the water, into fragments of the ſize 
of a grain of millet. One of theſe grains is to 
be dried, and introduced into the tube of glaſs; 
after which the fortieth part of a grain of very 
dry ſulphur is to be added, that is to ſay, half 


the weight of the phoſphorus. One of the 


bougies is then taken, and its extremity dipped 
in very clear oil of wax. If too large a quan- 
tity riſes, it muſt be dried with a cloth. 
The match is introduced into the tube with a 
turning or twiſting motion between the fingers. 
The bottom of the tube muſt then be 
plunged into boiling water, to ſoften the phoſ- 
phorus; obſerving to keep it no longer than 
three or four ſeconds in the water. 
Re other extremity of the tube is afrerwards 
ſealed. | 
Theſe 8 muſt be kept in a tin tube, to 
avoid the danger of inflammation. 
2. To form the phoſphoric bottles, a glaſs 
bottle is heated, by fixing it in a ladle full of 
ſand, and two or three ſmall pieces of phoſpho- 
rus are then. introduced into it. A ſmall red- 
hot iron wire is uſed to ſtir the phoſphorus 


- about;: 
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about, and cauſe it to adhere to the internal 
ſurface of the bottle, where it forms a reddiſh 
coating. The heated wire is introduced re- 
peatedly; and when all the phoſphorus is thus 
diſtributed within the bottle, it is left open for 
a quarter of an hour, and afterwards corked. 


When this is uſed, a common match tipped 


with ſulphur is introduced into the bottle, 
turned round, and quickly drawn out. The 
phoſphorus which ſticks to the ſulphur takes 
fire, and lights the match. 

The theory of this phenomenon depends on 
the circumſtance that the phoſphorus is ſtrong- 
Iy dried, or half calcined, and needs only the 
contact of air to ſet it on fire. 

Phoſphorus is ſoluble in oils, more eſpecially 
the volatile oils, which then become luminous. 
If this ſolution be kept in a bottle, a phoſ- 
phoric flaſh, which emits a ſmall quantity of 
light, will be ſeen every time the bottle is 
opened. The oil of cloves is uſed in this ope- 
ration. The combination of phoſphorus and oil 
appears to exiſt naturally in the glow-worm, 
lampyris ſplendidula Linnæi. Forſter of Got- 
tingen obſerves, that the ſhining matter of the 
glow- worm is liquid. If the glow-worm be 

cruſhed between the fingers, the phoſpho- 
| reſcence remains on the finger. Henckel re- 
ports, in the eighth diſſertation of his Pyrito- 
logia, 


rieb Cas. „„ 


logia, that one of his friends, of a ſanguine 
temperament, after having danced much, per- 

ſpired to ſuch a degree that he thought his life 
in danger. While he undreffed, traces of phoſ- 
phoric flame were ſeen on his ſhirt, which left 
yellow red ſpots behind them, reſembling the 
reſidue of burned phoſphorus: this Hg was 
long viſible: 

A phoſphoric gas may be extracted from 
e eee takes fire by the mere contact 
of the air. Mr. Gengembre has ſhewn the me- 
thod of extracting it, by digeſting alkalis upon 
it (Memoir read to the Academy at Paris the 
zd of May, 1783), and at the ſame time I 
ſhewed that it might be-extracted by means of 
acids, whichare decompoſed upon phoſphorus. 
I have likewiſe taken notice, in my Memoir 


upon the decompoſition of the nitric acid by 


phoſphorus, that when the acid is digeſted 
upon it, a gas eſcapes, which takes fire in the 
receiver, and has ſeveral times afforded me the 
appearance of flaſhes of lightning ſtriking 


through the cavity of the veſſels. But this 


phenomenon diſappeared as ſoon as the vital 
air was abſorbed. | 

It is to the diſengagement of a gas of this 
nature that we may attribute the ignes fatui 
which play about burying-grounds, and gene- 


rally in all places where animals are buried and 


putrefy. 
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putrefy. It is toa ſimilar gas that we may refer 
the inflammable air which conſtantly burns in 
certain places, and upon the ſurface of certain 
cold ſprings. 
Phoſphorus is found in the three phos, 
Mr. Gahn found the phoſphoric acid in lead. 
Siderite is a phoſ. phorus of iron. The ſeeds of 
rocket, of muſtard, of garden creſſes, and of 
uheat, treated by Margraaf, afforded him a fine 
_ phoſphorus. Mr. Meyer of Stetin has announ- 
| ced, in the Chemical Annals of Crell for the 
year 1784, that the green reſinous part of the 
leaves of plants contains the phoſphoric acid, 
Mr. Pilatre du Rozier renewed the opinion of 
Rouelle in 1780 Journal de Phyſique for No- 
vember), who conſidered the phoſphoric acid 
as analogous to that of mucilaginous bodies; 
and he affirms that the diſtillation of pyropho- 
rus affords five or ſix grains of phoſphorus in 
the ounce. The phoſphoric acid exiſts in 
urine, bones, horns, &c. Mr. Maret, by treat- 
ing twelve ounces of beef by combuſtion, ob- 
tained three gros of tranſparent phoſphoric 
glaſs. | Mr. Crell obtained it from beef ſuet 
and human fat; Mr. Hankwitz from excre- 
ments ; Leidenfroſt from old cheeſe; Fontana 
from fiſhes bones; Berniard from egg-ſhells, 
&c. Meſſrs. Macquer and Mr. Struve found 
the phoſphoric acid in the gaſtric ) 8 
The 


Phoſphoric Combinations.” 36s 


The moſt intereſting combination of phoſ- 
phorus is that which it forms with vital air. 
This is always the phoſphoric acid ; but the 
acid appears to be modified by the manner in 
which it is made. | - 

Phoſphorus unites with oxigene—1. By de- 
flagration, or the rapid combuſtion. 2. By 


the flow combuſtion. 3. In the humid way, 


more eſpecially by the decompoſition of the 
nitric acid. 


. phoſphorus be expoſed to a dry heat of | 


twenty-four degrees, it takes fire, emits a white 
denſe fume, and leaves a reddiſh reſidue, 
which powerfully attracts the humidity of the 
air, and becomes reſolved into a liquor. This 
combuſtion may be performed under olaſs veſ- 
ſels; in which caſe white flocks are depoſited 
on the ſides of the glaſs, which reſolve i into a li- 
quor by the contact of moiſt air, and form the 
phoſphoric acid. Care is taken to introduce 


an additional quantity of vital air when the 


combuſtion of the phoſphorus has not been 
completed. 


Mr. Lavoiſier has burned phoſphorug by 


the affiſtance of a burning glaſs, under a glaſs 
veſſel plunged in mercury (Memoirs of the 

Royal Academy of Sciences, 1999] 
Margraaf had obſerved that air 1s abſorbed in in 
this operation. M. Morveau, in the year 1772, 
had 
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had declared the ſame from his own experi- 
ments; and Fontana proved that phoſphorus 
abſorbs and vitiates air, like every other com- 
buftible ſubſtance. Meff. Lavoiſier and De 
la Place found that forty- five grains of phoſ- 
phorus abſorbed 65,62 of vital air. | 

The acid obtained by this means is impure. 
It always contains phoſphorus 1 in ſolution, not 
ſaturated with oxigene. 

2. Phoſphorus is moſt completely decom- 
poſed by the ſlow combuſtion. For this pur- 
poſe the neck of a glaſs funnel is inſerted into a 


bottle, and ſticks of phoſphorus are diſpoſed 


round in the funnel, ſo as not to touch each 
other; a ſmall piece of glaſs tube being put 
into the neck, to prevent their falling through. 
A paper is tied over the funnel. The phoſ- 
phorus is ſlowly decompoſed; and, as it be- 


comes converted into a fluid, it flows into the 


bottle, where it forms a liquid without ſmell 
or colour. This acid almoſt always retains 'a 
| ſmall quantity of undecompoſed phoſphorus, 
from which it may be cleared by digeſting al. 
cohol upon it, which diſſolves the 0-067 maps | 
without volatilizing the acid. 
One ounce of phoſphorus produces in this 
manner three ounces of phoſphoric acid. 


* The nitric acid may be decompoſed by © 
digeſtion 55 


Decompoſition of Phoſphorus. „„ 


digeſtion upon phoſphorus. This nitrous gas 
is diſſipated ; and the oxigene remains united to 
the phoſphorus, with which it forms phoſphoric 
acid. When the nitric acid is very concen- 
trated, the phoſphorus takes fire, and burns at 
its ſurface. I publiſhed this proceſs, with all 
the circumſtances of the operation, in 1780, 
the ſame year in which the excellent Memoir 
of Mr. Lavoiſier on the fame queſtion was 
printed, and of which I had then no knowledge. 
The water in which phoſphorus is kept, con- 


tracts acidity in the courſe of time; which 


| ſhews that the water itſelf is decompoſed, and 
yields its oxigene to the phoſphorus. 


Phoſphorus precipitates ſome metallic oxides. 


from their ſolutions in the metallic ſtate. It is 
obſerved that acid is formed in. this operation; 
which proves that-the oxigene quits the metal 
to unite with the phoſphorus. 


The- phoſphoric acid is clear, inodorous, 


without being corroſive, It may be concen- 
trated to dryneſs. Crell having concentrated 


it to dryneſs, found its ſpecific gravity, com- 


pared with water, to be as 3.1. | 
This acid is very fixed, If it be concentrated 


in a mattraſs, the water is firſt diſſipated, a 


ſmell of garlic is ſoon perceived, which ariſes 
from a portion of N from which this 
acid 
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acid is difficultly cleared; and vapours likewife 
riſe. The liquor becomes turbid, aſſumes a 
milky appearance, and a paſty conſiſtence; and 
if the matter be put into a crucible, on hot coals, 
it boils conſiderably. The vapour which iſ- 
ſues renders the flame green; and the maſs at 
laſt becomes converted into a white tranſpa- 
rent glaſs, inſoluble in water. 4: i ee 

The phoſphoric acid has no action on quartz, | 

It diſſolves clay with ebullition, 

It diffolves barytes; and unites to clay with 
ſingular facility, with which it forms a ſalt of 
ſparing ſolubility. The ſolution, when well 
charged, lets fall, at the end of four-and-twenty 
hours, cryſtals in ſmall, thin, flattened needles, 
ſeveral lines long, and obliquely truncated at 
each end. The phoſphoric acid precipitates 
lime from lime-water, and forms a true phoſ- 
phate of lime, very ſimilar to the baſis of bones, 
and decompoſable by the mineral acids like 
that ſubſtance. 

The phoſphoric acid, fate with 8 
e very ſoluble ſalt, which affords tetra- 
hedral cryſtals terminating in tetrahedral pyra- 
mids. This phoſphate is acid, {wells up on hot 
coals, and is difficult of fuſion. eee 
| decompoſes it. 

Soda, combined wah the > Fant ee af. 


fords. a ſalt of a taſte * that of the 
. | - muriate 
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muriate of ſoda. This phoſphate does not cryſ- 
tallize, but becomes converted into a gummy 
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and deliqueſcent maſs by evaporation. M. Sage | | | 
affirms that the phoſphate of ſoda prepared with I. 
the acid of the flow combuſtion, n a ſalt „ 
ſuſceptible of cryſtallization. ] i 

Dr. George Pearſon has combined the phoſ- 1 
phoric acid obtained by nitric acid with ſoda, 5 [| 
and obtained a neutral ſalt in rhomboids. | | 

This ſalt, though ſaturated, turns ſyrup of 1 
violets green, effloreſces in the air, and has a 1 
ſaline taſte reſembling that of common ſalt. It | | 
purges in the doſe from ſix to eight drams, | ik 
without producing either nauſea or griping, | 4 
and has not a diſagreeable taſte. | 0 
The phoſphoric acid acts only on a ſmall 1 
number of metallic ſubſtances. On this ſub. | 1 
ject the works of Meſſ. Margraaf and De || 
Morveau may be conſulted. | 


The phoſphoric acid has a very evident ac 
tion on oils. Mixed with an equal portion of 


olive oil, it acquires a fawn colour by mere = 
agitation, which ſubſiſts even after the ſepara. Fl 
tion, This ſhade increaſes if the two fluids be on * 


digeſted together; the acid becomes thick; 
and the oil which floats above becomes black, 
ns LOOM. and emits a Soong; ſmell. 


von. III. b CHAP, 


$9s Animal n 


CHAP. . 


Con oncerning certain Sublances obtained #\ aL 
Mats for the Uſe f Megicine and the Aris. 


1 ERE is not perhaps any animal pro- 
duct whoſe virtues have not been cele- 
brated by ſome of the phyſicians ; and there 
are few animals which have not at ſome time 
or other been mentioned as contributing to 
the ad vantage of medicine. Time however 
has happily condemned to oblivion thoſe pro- 
ductions which ought never to have poſſeſfed 
celebrity: and we ſhall accordingly, on the 
preſent occaſion, attend only to ſuch as expe- 
rience has ſhewn to poſſeſs the virtues and 
powers attributed to them. | 
We ſhall not therefore treat of the lungs of 
the fox, the liver of the wolf, the feet of the 


elk, the jaws of the carp, the neſts of the ſwal- 


low, the powder of the toad, the dung of the 
peacock, the heart of the viper, the fat of the 
badger, nor even that. of the hanged male. 
Me. . | 
+ Yarious ae cetaceous animals, binds 
And fiſhes, afford products i in which chemical 
and medical experience has aſcertained very 


evident v virtues. 
** 41 33 = 4+ £4 = + * 
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ART Tr 1. 


Concerning the Products afforded by Quadru- 


Under this article we ſhall treat of the pro- 
ducts moſt in uſe which are extracted from 
quadrupeds. Theſe are caſtoreum, muſk, and 


hartſhorn. | 
1. The name of Caſtoreum i 18 given to an 


unctuous fluid contained i in two pouches ſitu- 


ated i in the inguinal region of the male or fe- 


male caſtor. An accurate deſcription of it 


may be ſeen in the Encyclopedie. This very 


odorant ſubſtance is ſoft, and nearly fluid when 
recently extracted from the animal; but iT 
dries in the courſe of time. It has an acrid, | 
bitter, and nauſeous taſte; and its ſmell is 


ſtrong, aromatic, and even ſtinking. 


Alcohol diſſolves a reſin which colours it; 


water extracts an abundant principle. By 
evaporation of the water a ſalt is obtained, the 


nature of which is little known. Caſtoreum 


affords by diſtillation a ſmall quantity of vo- 
latile oil, ammoniac, &c. 


The uſes of caſtor in the economy of tbe 
animal are unknown. The ancients had the 
Bb:2- credulity 
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credulity to believe that the creatare itſelf took 
it when its ſtomach was weak. | 
It is uſed in medicine as a powerful de 
modic, in the doſe of a few grains in ſubſtance; 
and it enters as a component part into boluſes, 
extracts, &c. It is advantageouſly joined with 
opium; and its ſpirituous tincture is alſo pre- 
ſcribed in ſuitable liquids, in a doſe from 
twenty. four to thirty-ſix drops. | 
We ſee clearly, from the little chemical 6 
formation we poſſeſs reſpecting this ſubſtance, 
that it is a reſin joined with a mucilage, and 
a falt which warms the union of its 2: nag 
ples. h f 
2. The name of Muſk 3 18 given t to a perfume 
obtained from various animals. In 1726 an 
animal was received, under the name of the 
Muſk Animal, in the Royal Menagerie, which 
came from Africa, and reſembled the civet. M. 
Perrault has leſt a deſcription of it. It was ſup- 
ported fix years upon raw fleſh. M. De la 
Peyronnie gave a very good deſcription of it to 
the Academy of Sciences for the year 1731. 
The organ which contained the muſk was 
fituated near the genital parts (it was a female). 
At the aperture of the bag which contained 
the muſk the ſmell was ſo ſtrong, that M. De 
la (7+ rope ON not t inſpect it without in- 
WY : SE 1:7 roohwenltnce. 
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convenience. This liquor is prepared by two 


glands, which tranſmit it into the common re- 


ſervoir througha number of ſmall perforations. 

The other animal which affords muſk in the 
Faſt, is of the claſs of ſquirrels. It is very com- 
mon in Chineſe Tartary. It carries the muſk 
in a bag beneath the navel. This bag, pro- 
jecting outwards of the ſize of a pullet's egg, 
is formed of a membranous and muſcular ſub- 
ſtance, provided with a ſphincter. Many 
glands are obſervable within, which ſeparate 
the humour. As ſoon as the beaſt is killed, 


this bladder is cut off and tied up: but its 
contents are adulterated with the teſticles, the 


blood, and other offal of the animal: for each 
cxeature affords. no more than three or four 
gros. Muſk muſt be choſen ſoft, unctuous, 
and odorant; and ought to be conſumed to- 
tally upon hot coals, The muſk of Tonquin, 
which is moſt eſteemed, is contained in bags 
covered with brown hair: but that of Bengal 

is covered with white hair, 
. Muſk contains nearly the ſame inciples as 
caſtoreum. The ſmell of pure and unmixed 
muſk is too ſtrong and oppreſſive. It is ren- 
dered mild by mixture with other ſubſtances. 
It is little uſed in medicine; is a powerful an- 
tiſpaſmodic in ſome caſes; but ought to be 
adminiſtered with caution, becauſe it often 
| excites 
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excites nervous dion inſtead. of de 
Wan JVC : 

The ſmell of Hee predominates ; in certain 
5 M. de la Peyronnie knew a man from 
| . whoſe left arm-pit there was emitted ſo ſtrong a 
ſmell of muſk during the ſummer, that he was 
- obliged to weaken it to avoid inconvenience. 
3. Hartſhorn affards ſeveral products which 
are much employed in medicine. The pre- 
ference is given to this horn becauſe it con- 
- tains leſs earthy ſalt than bones; but all kinds 
af horn may be uſed indiſcriminately, 
Hartſhorn was formerly calcined with the 
| ne care, and uſed as a n n e al- 
vine fluxes, ä 

The products of bartſhorn dicks are 8 
uſed at preſent, are thoſe obtained by diftilla- 
tion, An alkaline phlegm. is firſt obtained, 
which is called the Volatile Spirit of Hartſhorn. 
Next comes over a reddiſh oil, more or leſs em- 
- Pyreumatic ; and a very great quantity of car- 
bonate of ammoniac, foiled and coloured by 
the empyreumatic oil. The oil which colours 
the ſalt may be diſengaged by means of ſpirit 
of wine, which diſſol ves it. The coaly reſidue 
contains natrum, ſulphate, and phoſphate of 
lime; from which e wy may be obtain- 


3 


EA 15 1 he 


Animal Oil of Dippel., 355 
The ſpirit and the ſalt obtained from hartſhorn 


are uſed in medicine as good antiſpaſmodics. 


Ihe oil duly rectified forms the animal oil of 


Dippel. As the higheſt virtues have been at- 
tributed to this ſubſtance, a thouſand methods 
have been attempted to purify it. For a long 
time it was uſual to rectify it a great number 
of times, in order to have it white and fluid. 
But Meff. Model and Baume have adviſed 


taking only the firſt portion which comes over, 


becauſe this is the moſt attenuated, and the 
whiteſt. Rouelle adviſes diſtillation with 
water; and as the moſt volatile part only riſes 
with the heat of boiling water, there is a cer- 
tainty of having it very fine by this means. 
For my part, I diſtil the empyreumatic oil with 
the earth of Murviel, which retains all the co. 
| louring part; and by this means I have it at 
once white and attenuated. „ 
This is odorant, and has all the properties of 
| the volatile oils: but it turns ſyrup of violets 
green, as Mr. Parmentier has obſerved; which 
proves that it retains a ſmall quantity of volatile 
- alkali.” This oil is uſed in doſes of a few drops 
in nervous affections, epilepſy, &c. It is uſed 
externally, by rubbing it on the ſkin, as a ſe- 
dative, and to remove obſtructions; but the 
great virtues formerly attributed to it are not 
: much credited at preſent, | 
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Concerning certain Products afforded 0 rue. | 


| The ef fiſh, and eee are ace neat 
uſed among the products obtained from fiſhes, 
Spermaceti is a concrete oil extracted from 
the cacholot. The name of Sperma, ceti is very 
improper. Theſe animals are of a prodigious 
ſize, and afford large quantities of this matter, 
Plomet relates that in 1688 a Spaniſh ſhip took 
a whale whoſe head afforded twenty-four bar... 
rels of brains, and the body ninety-ſix barrels 
of fat. This ſpermaceti is always mixed with 
a certain quantity of inconcreſcible oil, which 
is carefully removed. © He 
Spermaceti burns with a very white flame. 
It is made into candles at Bayonne and at St. 
Jean de Luz. Theſe candles are of a ſhining. 
white colour, become yellow in proceſs of time, 
but not ſo ſoon as wax and the denſe oils. 2 
If it be diſtilled on a naked fire, it does not 
afford an acid phlegm, but riſes totally, at the | 
ſame time that it aſſumes a reddiſh tinge. Se- 
veral repeated diſtillations deprive it of its ar 
tural conſiſtence. ; 
The ſulphuric acid diſſolves it; and he folu- 
tion Is precipitated like the oil of camphor, 
| The 


x 


Parts of tbe Cuttle- Fiſh. 377 
The nitric and muriatic acids have no action | 
upon it. + T3 3A 
Cauſtic alkali Acbtven ſ permaceti, and forms 
a ſoap which gradually acquires ſolidity. - 
Alcohol diſſolves ſpermaceti by the aſſiſtance 
of heat, but lets it fall as it cools. Ether like- 
wiſe diſſolves it. 
The fixed and volatile oils diſſolve it by the 
aſſiſtance of heat. | | 
This ſubſtance was formerly much uſed. It 
was givenas an emollientand ſoftening remedy : 
but at preſent it is almoſt forſaken, and not with. 
out cauſe; for it is heavy, inſipid, and nauſeous. 
The egg, the ſcales, and the black fluid of 
the cuttle-fiſh are ſtill uſed 1 in medicine. The 
eggs deterge the kidneys, and excite urine and 5 
the courſes. The ſcales and bones of the cuttle- 
fiſh are applied to nearly the ſame uſes: they 
are likewiſe uſed as an aſtringent; and enter into 
dentifrice powders, collyria, &c. The gold 
ſmiths likewiſe uſe them to make their moulds 
for caſting ſpoons, forks, toys, &c. becauſe its 
| ſpongy part eaſily receives the impreſſi on of 
metals. The black humour of the cuttle-fiſh, 
which is found in a bag near the cœcum, =” 
of which Mr. Le Cat has given a deſcription, 
may be uſed inſtead of ink. We read in the Sa- 
tires of Perſius that the Romans uſed it as an ink; 
PRINT 36-200 30 In BTngeanny 
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and Cicero calls it Atramentum. It ſeems that 
the Chineſe uſe it as the baſis of their famous 
ink. Sepia piſcis eſt qui habet ſuccum niger- 
rimum, inſtar atramenti, quem Chinenſes cum 
brodio orizæ, vel alterius leguminis, inſpiſſant 
et formant, et in univerſum orbem tranſmit- 
tunt, ſub nomine Atramenti Chinenſis!' (Pauli 
Hermani Cynoſura; t. i. p. 17, par. 2.) Pliny 
was of opinion that the black humourof the cut- 
_ tle-fiſh was its blood. Rondelet has proved that 
it is the bile. This is the fluid the cuttle-fuſh 
diſgorges when in danger: a very ſmall quantity 
| Is ſufficient to blacken a large quantity of water. 
Calcined oyſter ſhells are W uſed in 
medicine as an abſorbent. 
The oil extracted from W is of the egreaet 
9 in che arts. | 26 


ARTICLE III. 
Concerning certain Products afforded by Birds. 


M oſt of the blinds are fda at our 3 as a 
delicate food, but few afford any medical pro- 
ducts. The eagle ſtones, to which ſo much 
virtue had been attributed for facilitating la- 
bours, the plaſters of ſwallows neſts, and 
other ſimilar ſubſtances, have all fallen into 


neglect, as . natural conſequence of the ob- 
ſervation 


j 

Component Parts * Eggs. 379 | | | 

ſervation of matter of fact being ſubſtituted in 1 
the place of credulity and ſuperſtition. The id 

analyſis of eggs begins to be known. They 1 

conſiſt of four parts an oſſeous covering, call. 0 ö 
ed the ſhell; a membrane which covers the | 11 

. conſtituent parts of the egg; the white; and / | 30 

the yolk, which occupies the centre. | ; 

The ſhell, like bones, contains a gelatinous = 


principle, and the phoſphate of lime. 

Ihe white is of the ſame nature as the ſerum 
of blood. It renders ſyrup of violets green, 
and contains uncombined chalk ; heat coagu- ] 

lates it; by diſtillation it affords a phlegm which 
_ eaſtly putrefies; it becomes dry like horn; and : 

carbonate of ammoniac, and empyreumatic oil i 

come over. A coal remains in the retort, which 


affords ſoda, and phoſphate of lime. M. Deyeux 
has alſo obtained ſulphur by ſublimation. 
Acids and alcohol coagulate it. 
If it be expoſed to the air in thin leaves, it 


dries, and becomes conſiſtent; and it is on this. | i 
property that the cuſtom is founded of paſling 1; 
the white of egg over the ſurface of paintings, to | i 
give them that brightneſs which is produced by 1 
varniſh, and alſo to defend them from the air. Il 
Thedrying may be haſtened by quick-lime; and Iſl 
this mixture affords a lute of the greateſt te- 1 


nacity. 
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The yolk of egg likewiſe contains a lym- 
phatic ſubſtance, mixed with a certain quan. 
tity of mild oil, which on account of this mix- 
ture is ſoluble in water, It is this animal 
_ emulfion which is known in France by the 
name of lait de poulle. Volk of egg expoſed to 
the fire aſſumes a conſiſtence leſs hard than the 
white. If it be bruiſed, it appears to have 
ſcarcely any confiſtence; and if it be ſubjected 
to the preſs, it gives out the oil it contains. 
This oil is very emollient, and is uſed external- 
ly as Aliniment. There is the greateſt analogy 
between the eggs of animals and the ſeeds of 
vegetables; fince both contain an oil rendered 
ſoluble in water by the admüxture of a 3 
fubſtance. | 

The yolk of egg renders oils and refins ſo- 
luble; and this ſubſtance is NO} much 
uſed for that purpoſe. 

-- Calcined egg-ſhells are an abſorbent. 9 5 

White of egg is ſucceſsfully uſed to clarify 
« Agende Juices, whey, liquors, &c. It coagu- 


lates by heat; and then rifes to the ſurface of 


- thefe fluids, carrying with it all wn i 54 nba 
TIN. 


TIE 


ae Sc. of. e 381 


** uh 


rie LE ee. = 

1 

Concerning certain Produds: afforded 01 inte, | 9 ö 
Millepedes, canthacides, > cha | | 
and lac, are the only ſubſtances we ſhall here us 
treat. of, becauſe theſe. are not only the moſt _ 
uſed, but are likewiſe the beſt known among 5 l ö 
the products of inſects. | | | K 
1. Cantharides.— The cantharides are ſmall n i 9 
inſects with greeniſh wings. They are very q 
common in hot countries; and are found on =. 
the leaves of the aſh, the roſe-tree, the poplar, | iq ; 
the walnut-tree, the privet, &c. Fo 13 
Cantharides in powder, applied to theepider. | L 
mis, cauſe bliſters, excite heat inthe urine, ſtran- 5 | ; 
gury, thirſt, and fever. They produce the "i | 
| ſame effect taken internally i ina ſmall doſe. We | 9 
read in Pare that a courtezan having preſented Wl 
a ragout powdered with cantharides to a young 4 f | 
man who ſupped with her, this unfortunate. i 
_ perſon was attacked with a priapiſm, and loſs of i 
blood by the anus, of which he died. Boyle =! 
affirms that pains at the neckof the bladder have „ 


been produced by the handling of cantharides. 
We are indebted to Mr. Thouvenel for ſome 

information reſpecting the conſtituent principles 
| „ of i 
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of theſe inſects. Water extracts a very abund- 
ant principle, which colours it of a reddiſh yel- 
low, and alſo a yellowiſhoily principle. Ether 
takes up a green very acrid oil, in which the 
virtue of the cantharides moſt eminently reſides. 
So that an ounce of cantharides affords— 


. £ 8 gros. 9 Brains. 


Reddiſh yellow bitter extract o 
| Yellow oily matter — — — 0 12 
Green oily ſubſtance, analogous to wax — o _ 60 
Farenchyma, inſoluble in water and alcohol — 4 ©. 
5 


To form a tincture which unites all the pro- 
perties of cantharides, a mixture muſt be made 
of equal parts of water and of alcohol, and the 
inſects digeſted in it. If this tincture be diſ- 
tilled, the ſpirit which comes over retains the 
ſmell of cantharides. | 
If ſpirit of wine alone be uſed, it takes up | 
merely the cauſtic part: hence it appears that 
the virtue of theſe inſects may be increaſed or 
diminiſhed according to the exigence of the 
vale. 0c. 7 
The tincture of cantharides FR be uſed mate 
ſucceſs externally, in the doſe of two gros, four | 
Stos, one or even two ounces, in rheumatic 


JT pains, 


Wood-Lite, ar Millepedss. 383 


pains, ſciatica; wandering gout, &c. It heats 
the parts; aceclerates the circulation; excites 


evacuations by perſpiration, urine, or ſtool, ac- 


cording to the parts to which it is applied. 

Mr. Thouvenel tried upon himſelf the effect 
of the green waxy matter. When applied on 
the {kin in the doſe of nine grains, it raiſed a 
bliſter full of ſeroſity. 

2. The wood- -lice, millepedes, aſelli, verve 
his inſect is uſually found in moiſt places, 
under ſtones, or beneath the bark of old trees. 
It avoids the light, and endeavours to conceal 
itſelf when diſcovered. When it is touched, it 
rolls up in the form of a globe. This inſe& 


is uſed in medicine as an inciſive, aperitie, 
and alterative remedy. It is preſcribed either 


pounded alive, and put into a proper liquid; or 
dried and pulverized, in which laſt form they 
enter into extracts, pills, &c. The millepedes 
are given in the doſe of fourteen, fifteen, 
twenty, or more, according to the exigency. 


Mr. Thouvenel has given us ſome information 
concerning the conſtituent principles of theſe 
inſects. He obtained by diſtillation an inſipid 
or alkaline phlegm; the reſidue afforded an 
extractive matter, an oily or waxy ſubſtance 
ſoluble i in ſpirit of wine only, and marine ſalt 


with an carthy and an alkaline baſe, 
-” 3+ Coche- 
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384 Production of Cochenille. 
3. Cochenille.—Cochenille is a ſubſtance 
uſed in dyeing ſcarlet and purple. It is met 
with in commerce in the form of ſmall grains of 
a ſingular figure, moſtly convex with little 
grooves on one ſide, and concave on the other. 
The colour of good cochenille is grey mixed 
with reddiſh and white. It is at preſent well 
determined that it is an infect. - Simple in- 
ſpection with a magnifier ſufficiently proves 
this; and the wings and feet of this inſe& may 
be developed by expoſing it to the vapour of 
boiling water, or by digeſting it with vinegar. 
The cochenille is collected in Mexico, upon 
plants to which the names of Indian Fig, Ra- 
quette Nopal, are given. Theſe plants bear 
fruits which reſemble our figs; tinge the urine 
of thoſe who eat them; and probably commu- 
nicate to the cochenille the property which 
makes it uſeful to the dyer. The Indians of 
Mexico cultivate the nopal near their habita- 
tions, and ſow as it were the inſect which affords 
the cochenille. They make ſmall neſts of moſs 
or fine herbs, put twelve or fourteen cochenilles 
into each neſt, place three or four of theſe neſts 
on each leaf of the nopal, and faſten them there 
by the prickles of the plant: in the courſe of a 
few days, thouſands of ſmall inſects iſſue out, 
and fix themſelves upon the parts of the leaf 
- which 


Cachenille.. Am. J 


' which are beſt ſheltered, and afford the moſt 


nouriſhment. The cockenilles are collected 
ſeveral times in the courſe of the year: and are 
deprived of life by ſcalding them, or by putting 
them into an oven: after which they are dried 


in the ſun. Two kinds of cochenille are diſtin- 


guiſhed : the one which is produced without 
culture, and is called Sylveſtre; and the other 
cultivated, which is called Meſteque. This laſt 
is preferred. It has been calculated, in the year 
1736, that eight hundred and eighty thouſand 
pounds weight of cochenille was annually im- 
ported into Europe. Mr. Ellis has communi- 


cated a very good deſcription of the cochenille 


to the Royal Society of London. 
This ſubſtance is more eſpecially uſed in dye- 
ing: its colour takes readily upon wool ; and 
the moſt ſuitable mordant is the muriate of tin. 
Mr. Macquer has diſcovered a method of fix- 
ing this colour upon filk, by impregnating the 
ſilk with a ſolution of tin before it is plunged 


into the bath of cochenille; inſtead of mixing 


a ſolution in the baths, as is done for woollens. 
4. Kermes.—Kermes is a kind of excreſcence, 
of the ſize of a juniper-berry, which is _— 
employed in medicine and the arts. 
The tree which bears it is known by cli 
Vol. III. 2 name 
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386 Preparations of Kermes. 


name of Quercus Ilex. It grows in hot coun- 
tries; in Spain, Languedoc, Provence, &c. The 
female of the coccus fixes itſelf on the plant: it 
has no wings, but the male has. When ſhe is 
fecundated, ſhe becomes large by the develop- 
ment of her eggs: ſhe periſhes, and the eggs are 
hatched. It is collected before the develop- 
ment of the eggs; for which purpoſe, the morn- 
ing is taken, before the heat has acted upon the 
eggs. The grains are collected and dried, to de- 
velop the red colour; they are then ſifted, to ſe- 
parate the powder; and laſtly they are ſprinkled 
with good vinegar, to kill the inſect, which 
would otherwiſe come forth in a ſhort time. 
Kermes is much uſed in the arts: it affords 
a good red, but leſs brilliant than that of the 
cochenille. 
A very celebrated ſyrup of kermes i is ade, is 
- by mixing three parts of ſugar with one of the. 
grains of kermes pulverized. This mixture is 
kept for a day in a cool place: the ſugarduring 
this time unites with the juice of the kermes ; 
and forms with it a liquor which, when drawn 
off by expreſſion, has the conſiſtence of fyrup. 
The celebrated confectio alkermes is made with _ 
this ſyrup. | „„ 
The grains of kermes given in ſubſtance, 
from 
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from half a ſcruple to a gros or dram, are e cele- | 


brated for preventing abortion. 


The grain and the ſyrup of kermes are an 


excellent ſtomachic. | 
5. Lac, or gum-lac.—This is a kind of wax, 


collected by red winged ants from flowers in 
the Eaſt Indies, which they tranſport to the 
ſmall branches of the tree where they make 


their neſts. The neſts are full of ſmall cells, in 


which a red grain is found when the maſs is 
broken. This ſmall grain is, to all appearance, 


the egg ä 8 8 FT 1 ant derives its 
ori! 


Mr. Geoffroy has A e in a Memoir in 


ſerted among thoſe of the Academy for the 


year 1714, that this muſt have been a kind of 


comb, approaching to the honeycomb of bees, 


the cells of which are formed of a ſubſtance 


analogous to wax *. 


The colouring part of lac may be taken up 


by water, which, when evaporated, leaves the 
„ ee diſengaged. It i is the fine 


* For a Ane and drawing of the inſect which affords 
the lac, conſult Keir in the Philoſ. Tranſ. vol. Ixxi. p. 3743 
alſo Saunders, in the ſame work, vol. Ixxix. for the method 
of partying the lac; or a ſhort abridgment of both, in 
Nießen $ Firſt Principles of Chemiſtry, p. 490. T. 
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lake uſed for dycing. Lake is imitated by 
extracting the colouring principle of certain 
plants by well-known proceſſes. 


— 8 


EH 


Concerning ſome other Acids extraed from the | 
Animal Kingdom. 


INDEPENDENT of the acids afforded by 
the various parts of the human body, which 
have been ſeparately examined by us, we find 
acids in moſt inſects. Liſter points out one 
which may be extracted from millepedes { Col. 
lect. Acad, tom. ii. p. 303). Mr. Bonnet has ob- 
fer ved that the fluid ejected by the great forked- 
tail caterpillar of the willow was a true acid. 
and even every active (Savans Etrangers, tom. 
ii. p. 276): Bergmann compares it to the moſt 
concentrated vinegar. The abbe Boiſſier de 
Sau vages has remarked, that in that illneſs of 
the filk-worm, which is called muſcardin, the 
humour of the worm is acid. Mr, Chauſſier of 
Dijon obtained an acid from graſshoppers, from 
5 May-bug, from the lampyris, and ſeveral 
other inſects, by digeſting them in alcohol. 
"The ſame chemiſt has made an intereſting. 


courſe 


Acid of Silk. worms. 389 


courſe of experiments on the acid of the ſilk- 


worm. He gives two methods of extracting it. 
The firſt conſiſts in bruifing the chryſalides, 
and ſtraining them through a cloth. The fluid 
which paſſes is ſtrongly acid; but the acid is 
. weakened by various foreign ſubſtances, of 
which it may be cleared by digeſtion in ſpirit of 
wine. The fluid which paſſes the filter after 


this digeſtion, is of a fine orange colour. More 


ſpirit of wine is to be poured upon it. At every 
addition of ſpirit a light whitiſh precipitate is 
formed; and the additions of ſpirit are to be 
continued until no more precipitate appears. 

_ Inſtead of bruiſing the chryſalides they may 
be infuſed in ſpirit of wine, which diſſol ves all 
the acid; and as this acid is leſs volatile than 
the ſpirit, this laſt may be evaporated, and the 
reſidue filtered. By theſe precautions the acid 
may be cleared of its ſpirit of wine, and of the 
mucous matter which was diſſolved, but re- 
mains on the filter. . 
Mr. Chauſſier has proved that this acid exiſts 

in all the ſtates of the ſilk.- worm, even in the 
eggs: but that in the egg and in the worm it 
does not exiſt in a diſengaged ſtate, but com- 
bined with a gummy glutinous ſubſtance. 


The acid of inſects which is beſt known, and 


upon which moſt has been written, is the acid 
3 of 
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bo Acid of Ants. 

of ants, or the formic acid. This acid is ſo far 
in a diſengaged ſtate, that the tranſpiration of 
"theſe animals, and their ſimple contact without 
| n alteration, proves its exiſtence. 

The authors of the fifteenth century had ob- 
rye that the flower of chickory thrown into 
an ant-hill became as red as blood. See Lang- 
ham, Hieronimus Tragus, John Bauhin. -. 
Samuel Fiſher is the firſt who diſcovered the 
acid of ants, in a courſe of experiments for the 
analyſis of animal ſubſtances by diſtillation. 

He even tried its action on lead and iron; and 
- communicated his obſervations to J. Vray, who 
inſerted them in the Philoſophical Tranſactions 
-- in the year 1670. But it was the celebrated 

Margraaf who more particularly examined thc 

| properties of this acid in 1749. He combined 
it with many ſubſtances, and concluded that it 
greatly reſembled the acetous acid. In 15777 
this ſubject was again reſumed by Meſſrs. Ard. 
- vidſſon and Oerhn; and treated in a manner 
which leaves little to be deſired in their differ- 

i Fe publiſhed at Leipfic. oe io 
The ant which affords the greateſt quantity 
of acid, is the large red ant which is ns 1 in 

3 and elevated places. 443 

The months of June and July a are wat fa- 
vourable for the extraction of this acid; they are 


-, then 
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then ſo penetrated with it, that their ſimple paſſ- 
ing over blue paper is ſufficient to turn it red. 

Two methods may be uſed to. n this 
a. diſtillation, and lixiviation. 

To extract the acid by diſtillation, he. ants 
are firſt dried by a gentle heat, and put into a 
retort, to which a receiver is adapted, and the 
fire is raiſed by degrees. When all the acid is 
come over, it is found in the receiver mixed 
with a ſmall quantity of empyreumatic oil, 
which floats upon it, and may be ſeparated by a 
funnel. Meſſrs. Ard vidſſon and Oerhn obtained, 
in this manner, from each pound of ants ſeven 
ounces and a half of acid whoſe ſpecific gravity, 
at the temperature of fifteen degrees, was to 
that of water as 1, 075 to 1, 000. 

In the proceſs by lixiviation, the ants are 
waſhed in cold water; and boiling water is af. 
terwards poured over them, which is filtered 
when cold. More boiling water is poured over 
the reſidue, and likewiſe filtered when cold. 
By this means one pound of ants affords a pint 
of acid as ſtrong as vinegar, and of a greater 
ſpecific gravity. Meſſrs. Ard vidſſon and Oerhn 
are of opinion that this acid might be ſubſti- 

tuted inſtead of vinegar for domeſtic uſes. 
I ) be acid obtained by theſe proceſſes is never 
__ but.it may be p purified by repeated diſtil- 
lations, 
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lations, which difengage the ponderous and. vo- 
latile oil, and render the acid as clear as water. 
This acid, when rectified by this proceſs, was 
found by Meſſrs. Ardvidſſon and Oerhn to Wre 
ABER gravity of 1,0071 to 1, 2 0 | 
The acid of ants may likewiſe WR 157 
placing linen cloths impregnated with alkali in 
an ant-hill. From theſe the formiate of potaſh, 
of ſoda, and ammoniac, may be obtained by 
lixiviaton. The formic acid has ſome reſem- 
blance to the acetous acid; bur the identity of 
theſe two acids has not yet been proved. Mr. 
Thouvenel found more analogy between it and 
the phoſphoric acid: but all this wants proof. 
Ihe formic acid retains water with ſo much 
force, that it cannot be entirely deprived of it 
by diftillation. When it is exceedingly pure, 
its e a is to that oy water as Shu 3 
to 1. x 
«Ft; affects the RUE and ib eyes ina Wee | 
manner, which is not diſagreeable. Its taſte 
is penetrating and burning when pure, but 
agreeable when diluted with water.. 
It poſſeſſes all the characters of acids. 
When boiled with the ſulphuric acid, it turns 
black as ſoon as the mixture is heated. White 
penetrating vapours ariſe ; and when it boils a 
gas is emitted, which unites difficultly with 
diſtilled 
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diſtilled water. or with lime- water. . The 
formic acid is decompoſed in this operation, 
for it is obtained in leſs quantity. | 

The nicric acid diſtilled from it deſtroys it 
completely; a gas ariſes which renders lime- 
water turbid, and is dienkig and \paringly 
ſoluble in water. 

The muriatic. acid only mixes with it, 55 
the oxigenated muriatic acid deeompoſes it. 

Meſſrs. Ardvidſſon and Oerhn have deter- 
mined the affinities of this acid with various 


baſes in the following order: barytes, potaſh, 


ſoda, lime, magneſia, ammoniac, zinc, manga- 
neſe, iron, lead, tin, cobalt, copper, nickel, 
biſmuth, ſilver, alumine, eſſential oils, water. 


This acid mixes perfectly with ſpirit of wine. 


It unites difficultly with the fixed oils, and with 


the volatile oils, by the aſſiſtance of heat. It 


attac ks ſoot; aſſumes a fawn colour; and lets 
fall a brown ſediment as it cools, which by 
diſtillation affords a liquor of a yellowiſh co- 
lour, and a diſagreeable ſmell, Md en 
with elaſtic RI: 2 
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Concerning Pulrefattion. © 


Je VERY living body, when once deprived 
of life, performs a retrograde pzoccls, and 
becomes decompoſed. This decompoſition is 
called Fermentation in vegetables, and Putre- 
faction in animal ſubſtances. The ſame cauſes, 
the ſame agents, and the ſame circumſtances, 
determine and favour the decompoſition of ve- 
getables and animals, and the difference of the 
productions which are obtained, ariſes from the 
difterence of the conſtituent parts of cach. 
Air is the principal agent of animal decom- 
poſition, but water and heat prodigiouſſy faci- 
litate its action. Fermentatio ergo definitur ; 
quod fit corporis denſioris rarefactio, particu- 
larumque aërearum interpoſitio: ex quo con- 
cluditur debere in are fieri nec nimium frigido, 
ne rarefactio impediatur; nec nimium calido, ne 
partes raribiles expellantur.“ Becher, Phyſ. 
Sub. lib. i. f. 5. p. 313. edit. Francofurti. 
An animal ſubſtance may be preſerved from 
putrefaction by depriving it of the contact of 
air; 
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air; and this proceſs may be accelerated or re- 
tarded by varying or ee e the purity of 
the ſame fluid. 

In thoſe circumſtances wherein we ſee putre- 
faction developed without the contact of atmo- 
ſpherical air, the effect is produced by the wa- 
ter which impregnates the animal ſubſtance, 
becomes decompoſed, and affords the element 
and the agent of putrefaction. Hence no doubt 
it ariſes that putrefaction is obſerved in fleſh 
cloſed in a vacuum. — See Lyons, Tentamen 
de Putrefactione. | | 
_ Moiſture is likewiſe an indiſpenſable requi- 
ite to facilitate putrefaction; and any ſubſtance 
may be defended from this change by com- 
pletely drying it. This was performed by Vil- 
laris and Cazalet of Bourdeaux, by means of 
ſtoves. The meat thus prepared was pre- 
ſerved for ſeveral years without having con- 
tracted any bad flavour. The ſands and light 
porous earths preſerve the bodies of men only 
by virtue of the property of exhauſting their 
Juices, and drying the ſolids. From this cauſe 
It is that entire caravans have been diſcovered 
in Arabia, conſiſting of men and camels per- 
fectly preſerved in the ſands under which the 
impetuous winds have buried them. In the 
library of Trinity College of Cambridge, in 
England, a human body may be ſeen perfectly 
| preſerved, 
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preſerved, which was found under the ſand in 


the iſland of Teneriffe. Too much humidity 
impedes putrefaction, according to the ob- 


ſervation: of the celebrated Becher: Nimia 


Prout nimius calor;, nam- corpora in aqua po- 


tius gradatim conſumi quam putreſcere, ſi nova 


{ſemper affluens fir, - experientia docet: unde 


longo tempore integra interdum ſubmerſa 
prorſus a putrefactione immunia vidimus ; adeo 


ut nobis aliquando ſpeculatio occurreret, 
tractando tali modo cadavera anatomiæ ſubji- 


.cienda, quo diutius a fœtore et putrefactione 
-mmunia_forent.” Phyſ. Sab. lib. I. I. ö. 


n p. , 
In order therefore at 2 1 may een 


it is neceſſary that it ſhould be impregnated 


with water, but not that it ſhould be inundated. 


It is likewiſe neceſſary that this water ſhould 


remain in the texture of the animal body with- 


out being renewed. This condition is requi- 


ſite 1. To diſſolve the lymph, and to preſent 


to the air the moſt putreſcible ſubſtance with 


ky 


means deprived of the humidity, which is one 


the greateſt extent of ſurface. 2. In order that 
the water may itſelf become decompoſed, and 

by this means afford the putrefacti ve principle. 
Putrefaction is retarded and ſuſpended by bak - 


ing, becauſe the fleſh is dried, and by that 


of 
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of the om ative gms on its A gr, 
ſition. [7 
A moderate tae of be is likewiſe a con- 
dition favourable to the animal decompoſition. 
By this heat the affinity of aggregation between 
the parts is weakened, and conſequently they 
afſume a ſtronger tendency to new combina- 


tions. Hence it ariſes that fleſh meat keeps 


longer during the winter than in ſummer, and 
better in cold than in hot countries. Becher 
hes given a very intelligent ſketch of the in- 
fluence of temperature on animal putrefaction. 
Aer calidus et humidus maximè ad putrefac- 
tionem facit . . . . . . . corpora frigida et ſicca 
difficulter, imo aliqua prorſus non putreſcunt, 
qu ab imperitis proinde pro ſanctis habita 
fuere; ita aer frigidus et ſiccus, imprimis cali- 
dus et ficcus, a putrefactione quoque preſervat; 
quad in Hiſpania videmus, et locis aliis calidis, 
ſicco- calido atre præditis, ubi corpora non pu- 
treſcunt et reſolvantur; nam cada vera in ori- 
ente in arena, imo apud nos arte in furnis, ſic- 
cari, et ſic ad finem mundi uſque à putredine 
præſervari, certum eſt: intenſum quoque frigus 
a putredine præſervare; unde corpora Stock- 
holmiæ rota hyeme in patibulo ſuſpenſa fine 
ED ahinadvertimus:! 1. ee Sab. . „ 


Such 
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Such are the cauſes which are capable of 
determining and favouring putrefaction; and 
hence we may perceive the beſt means of pre- 
venting, increaſing, or modifying it at pleaſure. 
A body will be preſerved from putrefaction by 
depriving it of the contact of atmoſpherical air: 
for this purpoſe nothing more is required than 
to place the body in a vacuum, or to envelop 


it in a covering which may defend it from the 


immediate action of the air; or elſe to envelop 
it in an atmoſphere of ſome gaſeous ſubſtance 
which does not contain vital air. We ſhall ob. 
| ſerve, on this ſubject, that the effects obſerved 
in fleſh expoſed in the carbonic acid, nitrogene 
gas, &c. are referable to a fimilar cauſe; and it 
appears to me that it is without ſufficient proof 
that a concluſion has been drawn, that theſe 
fame gaſes, internally taken, ought to be con- 
ſidered as antiſeptic ; becauſe, in the caſes we 
have mentioned, they act only by defending the 
bodies they ſurround from the contact of vital 
air, which is the principle of putrefaction. Pu- 
trefaction may be favoured by keeping bodies 
at a ſuitable temperature. A degree of heat 
from fifteen to twenty-five degrees diminiſhes 
the adheſion of the parts, and favours the action 
of the air: but if the heat be greater it volati- 
lizes the aqueous principle, dries the ſolids, 
ES | and 
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and retards the putrefaction. It is neceſſary; 
therefore, for the decompoſition of an animal - 
1. That it have the contact of atmoſpheric air; 55 
and the purer the air is, the more ſpeedy will 
be the putrefaction. 2. That it be expoſed to 
a moderate degree of heat. 3. That its texture 


be impregnated with humidity.— The experi- 


ments of Pringle, Macbride, Gardane, have 
likewiſe ſhewn us, that putrefaction may be 
haſtened by ſprinkling the animal ſubſtances 
with water containing a ſmall quantity of ſalt; 
and it is to a like cauſe that we ought to refer 

ſeveral proceſſes uſed in kitchens to produce 
this effect in food, as well as in the preparation 
of cheeſe, the curing of tobacco, the making 
of bread, &c. 

Becher expreſies himſelf as e on the 
cauſes which produce putrefaction in living bo- 
dies:“ Cauſa putrefactionis primaria defectus 
ſpiritus vitalis balſamini eſt; ſecundaria, deinde, 
| aër externus ambicus, qui interdum adeo putre- 

faciens et humidus- calidus eſt, ut ſuperſtitem 

in vivis etiam corporibus balſaminum ſpiritum 
vincat, niſi confortando augeatur; ex quo col- 

ligi poteſt, præſervantia a putredine ſubtilia ig- 

nea oleoſa eſſe debere. This celebrated che- 
miſt concludes, from the ſame principles, that 
++ OD liga- 
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ligatures, copious bleedings, orany debilitation 
whatever, determines putrefaction. He like 
wiſe thinks that aſtringents oppoſe puttefaction 
only by condenfing the texture of the animal 
parts; for he conſiders rarefaction or relaxation 
as the firſt effect of putreſaction. He thinks 
that ſpirituous liquors act as antiputreſcent 
merely by animating and ſtimulating the vis 
vitæ. He affirms that the uſe of ſalted meats, 
which heat much, aſſiſted by the moiſture very 
common in ſhips and ſea-ports, produces the 
ſcurvy ; and he obſerves, with reaſon, that the 
tendency and effect of putrefaction are dia- 
metrically oppoſite to thoſe of generation: 
te nam ſicut in generatione partes coagulantur 
et in corpus formantur, ita in putrefactione 
partes reſolvuntur et quaſi informes fiunt.”” 
As the phenomena of putrefaction vary ac- 
cording to the nature of the ſubſtances them- 
ſelves, and the circumſtances which accompany 
this operation, it follows that it muſt be very 
difficult to deſcribe all the phenomena which it 
exhibits. We ſhall therefore endeavour to trace 
only thoſe which appear to be the moſt conſtant. 
Every animal ſubſtance expoſed to the air at 
a temperature above ten degrees of Reaumur, 
. moiſtened with its own . humour, pu- 
Ts trefies; 5 
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trefies; and the progreſs of this alteration ap- 
pears in the following order. 
I ̃ be colour firſt becomes pale; i its conſiſtence 
diminiſhes ; its rexture becomes relaxed; the 
peculiar ſmell of freſh meat diſappears, and is 
| ſucceeded by a faint and diſagreeable ſmell, 
The colour itſelf ; at this.time inclines to blue; 
as we ſee in game which begins to turn, in 
wounds which fall into ſuppuration, in the va- 
rious parts threatened with gangrene, andeven 
in that putrefaction of the curd which forms 
cheeſe. Moſt of our food ſuffers the firſt de- 
gree of putrefaction before we uſe it. 
After this period the animal parts become 
more and more ſoftened, the ſmell becomes 
fetid, and the colour of an obſcure brown; the 
fibrous part eaſily breaks; the texture becomes 
dry, if the putrefaction be carried on in the 
open air; but the ſurface becomes covered 
with ſmall drops of fluid, if the decompoſition 
ye made i in veſſels which oppoſe its evaporation. 
To this period ſucceeds that which moſt mi- 
nutely characterizes animal putrefaction. The 
putrid and nauſeous ſmell which was mani- 
feſted in the ſecond degree, becomes mixed with 
a ſmell of a more penetrating kind, ariſing 
from the diſengagement of ammoniacal. gas: 
the maſs becomes ſtill leſs and leſs conſiſtent. 
Vol. III. V l  - 
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— UT be daft Si of decompoſition has its pe- 
3 characters. The ſmell becomes faint, 
nas ſeous, and exceedingly active. This, more 
eſ pecially, is contagious, and tranſmits the ſeeds 
of infection ta a great diſtance: it is a true fer. 
ment, which depoſits, itſelf upon certain bo- 
dies, to appear again at long intervals. Van 
Spwieten reports, that the plague having ap- 
peared at Vienna in 1677, and having again 
appeared in 1713, the houſes which had been 
infected at its firſt appearance were likewiſe in- 
fected at the ſecond. Van Helmont aſſerts 
that a woman contracted an anthrax at the ex- 
tremity of her fingers, in conſequence of 
having touched papers impregnated with peſ- 
nlential virus. Alexander Benedictus has writ- 
ten that pillows re- produced the contagion 
ſeven years after having been infefted ; that 
cords had remained infected for. thirty years, 

and likewiſe communicated it, according to 
Foreſtus. The plague at Meſſina was for a 
long time concentrated i in the warchouſes where 
merchandize was incloſed with the ſuſpected 
bales. Mead has tranſmitted the moſt alarm- 


ing facts concerning the durable en of 
| emos. 5 | 

When the purrefying 1 ben is in its lat 
ſage, the fibrous texture is ſcarcely diſcernible, 
and 
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and has no longer any appearance but that of a 
ſoft, diſorganized, and putrid maſs. Bubbles 
are ſeen to eſcape from the ſurface of this mat- 
ter; and the whole ends by its drying, and be- 
coming reduced to an earthy matter, which is 
friable when taken between the fingers. _ 
We do not ſpeak of the production of worms; 
| becauſe i it appears to be proved that they owe 
their origin only to the flies which endeavour 
to depoſit their eggs upon ſuch bodies as are 
beſt ſuited to ſupport the young they contain. 
Tf fleſh meat be well waſhed, and left to Pu- 
trefy under a ſieve, it will paſs through all the 
| degrees of putrefaction without the appearanee 
of worms. It has been obſerved that worms 
are of a different ſpecies,” according to the na- 
ture of the diſeaſe, and the kind of animal wich 
putrefies. The exhalation which ariſes from 
bodies, 1 in theſe different caſes, attracts different 
ſpecies of inſects according ta its nature. The 
opinion of thoſe who believe in ſpontancous 
generation, appears to me to be contrary to the 
experience and wiſdom of nature, which can- 
not have committed the re- production and 
: number of the ſpecies to chance. The pro- 
greſs of nature is the fame for all the clafſes of 
individuals; and ſince it is proved that all 
the Known Nerd are ons in © one and 


ture departs from her plain and general laws 


for the ſmall number of individuals OO: ge: 
neration is leſs known to us? 

Hecher had the courage to wake + iO een 
during the courſe of a year, upon the decompo- 
fition of a carcaſe in the open air; and to ob- 
ſerve all the phenomena. The firſt vapour 


which riſes, ſays he, is ſubtile and nauſeous: 


ſome days after, it has a certain ſour and pene- 
trating ſmell. After the firſt weeks, the ſkin 
becomes covered with a down, and appears 


yellowiſh; greeniſh ſpots are formed in va- | 


rious places, which afterwards become livid 


and black; a thick moſſy or mouldy ſubſtance 
then covers the greateſt part of the ys the 
e. open, and emit a ſanies. 2 
Carcaſes buried in the earth preſent vely 
different phenomena; the decompoſition in a 


burying- ground is at leaſt four times as flow. 


It is not perfectly ended, according to Mr. 


5 


Petit, till three years after the body has been 
interred, at the depth of four feet; and it is 
flower in proportion as the body is buried at a 
greater depth. Theſe facts agree with the prin- 
_eiples which we have already eſtabliſned for 
bodies buried in the earth, and ſubjected to 
men of decompoſition very different fromthoſe 


35 which 
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which take place in hodies expoſed to the open 
air. In this caſe the decompoſition is favoured 

by the waters which filter through the earth, 
and diſſolve and carry with them the animal 
Juices.” It is alſo favoured by the earth, which 
abforbs the juices with more or leſs facility. 
Meſſrs. Lemery, Geoffroy, and Hunaud have 
proved that argillaceous earths exert a very ſlow 
action upon bodies; but when the earths are 
porous and light, the bodies then dry very 
| ſpeedily. The ſeveral principles of bodies ab- 
ſorbed by the earth, or carried by the vapours, 
are diſperſed through a great ſpace, imbibed by 
the roots of vegetables, and gradually decom- 
poſed. This is what paſſes in burying- grounds 
in the open air; but it is very far from being 
applicable to the ſepulchres which are made in 
churches and covered places. Here is neither 
water nor vegetation; and conſequently no 
cauſe which can carry away, diſſol ve, or change 
the nature of the animal fluids: and I cannot 
but applaud the wiſdom of government, which 
has prohibited the burying in churches; a 
practice which was once a _— ot; horror 
and infection. 2888 
The accidents which have. 3 at hs 
opening of graves and vaults are but too nuts 
merous, to render any apology neceſſary. for 
„„ | ts our 


— 
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our ſpeaking a few words reſpecting the me- 
thod of preventing them. 

The decompoſition of a body in the bowels 
of the carth can never be dangerous, provided 
it be buried at a ſufficient depth, and that the 
grave be not opened before its entire and com- 
plete decompoſition. The depth of the grave 


ought to be ſuch that the external air cannot 
penetrate it; that the juices with which the 


earth is impregnated may be conveyed to its 
ſurſace; and that the exhalations, vapours, or 
gaſes, which are developed or formed by de- 
compoſition, ſhould not be capable of forcing 
the carthy covering which detains them, The 
nature of the earth in which the grave is dug; 
influences all its effects. If the ſtratum which 
covers the body be argillaceous, the depth of 
the grave may be leſs, as this earth difficultly 
affords a paſſage to gas and vapour; but in ge- 
eral it is admitted to be neceſſary that bodies 
ſhould be buried at the depth of five feet, to 
prevent all theſe unhappy accidents. It is Iike- 
wile neceſſary to attend to the circumſtance, 
that a grave ought not to be opened before the 
complete decompoſition of the body. This 
decompoſition, according to Mr. Petit, i is not 
perfect. until. the expiration of three, years, in 
u f four feet depth; or four. years when 
bn 5 | 7 ny 
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they are fix feet deep. This term affords many 
varieties, according to the nature of the earth, 
and the conſtitution of the ſubjects buried in it; 
bur we may conſider it as a medium. The 
pernicious cuſtom which allows a ſingle grave 
to families more or leſs numerous ought there- 
fore to be ſuppreſſed; for in this caſe the ſame 
grave may be opened before the time pre- 
ſcribed. Theſe are abuſes which ought to oc- 
cupy the attention of government; and it is 
time that the vanity of individuals ſhould be 
ſacrificed to the public ſafety. It is likewiſe 
neceſſary to prohibit burying in vaults, and 
even in coffins. In the firſt caſe, the prin- 
Ciples of the bodies are ſpread into the air, and 
infect it; in the ſecond, their decompoſition i is 
flower and leſs perfect. 

If theſe precautions be neglected ; if the dead 
bodies be heaped together in too confined a 
ſpace; if the earth be not proper to abſorb the 
| Juices, and decompoſe them; if the grave be 

opened before the entire decompoſition of the 
body—unhappy accidents will, no doubt, be 
produced ; ; and theſe accidents are but too 
common in great towns where every wife pre- 
caution is neglected. An inſtance of this hap- 
pened when the ground of the church of St. 
Benoit at Paris was dug 85 a few years ago; 
a nau- 
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pour was emitted, and ſeveral of 
the neighbours were affected by it. The earth 
which was taken out of this 
tuous, viſcid, and 
Meſſrs. 
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